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THE AUTHOR 


‘TAKES GREAT PLEASURE IN DEDICATING THIS VOLUME 
‘TO HI8 FRIENDS, 


THE FELLOWS OF THE AMERICAN SURGICAL 
ASSOCIATION, 


WHO HAVE CONTRIBUTED 80 MUCH TOWARD THE 
ADVANCEMENT OF SURGERY IN TUE 
UNITED STATES. 


PREFACE. 





TusERCULOSIS of bones and joints is such a common affection 
that a large percentage of the clinical material of the surgeon 
and the general practitioner is made up of such cases. The 
tubercular nature of most of the chronic affections of bones and 
joints is not as freely accepted and as fully realized as it should 
be by the mass of the profession, and consequently a correct 
diagnosis is often not made before the disease has become in- 
curable. The successful treatment of these affections depends 
largely on an early, correct diagnosis and the adoption of a 
timely, rational, local, and general treatment in consonance with 
the true nature of the disease. The object of the author in 
writing this book has been to collect from recent literature the 
modern ideas on tubercular disease of bones and joints and 
present them to the reader in a condensed form, mingled, in 
appropriate places, with the results of his own experience. Old 
authorities are occasionally quoted for the purpose of showing 
the contrast between the old and recent views regarding the 
etiology and nature of this form of bone and joint disease. My 
thanks are due to Dr. Stehman for correcting the galley-proofs, 
and to Mr. Rettig fora number of original drawings. If this 
work should become useful in alleviating one of the most com- 
mon ailments of the poor, and add something toward the 
advancement of the surgery of the bones and joints, the hope 
and ambition of its author will be realized. 


N. Senn. 


Oxrcaco, September 1, 182 
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of the parts affected. Voigtel looked upon it as a hypertrophic 
process, in some cases; in others, as a softening of the tissues, 
leading to perforation externally. Boyer gave no definite opinion 
regarding the nature of the disease. Béclard thought that it 
consisted of an active proliferation of the endosteum. Otto 
regarded it as an internal, central caries, with expansion and 
softening of the bone, accompanied sometimes by the formation 
of osteophytes. Astley Cooper described it as a spongy exos- 
tosis. Ph. v. Walther maintained that it is produced by the 
formation of a steatoma in the medullary tissue. Lobstein 
recognized a total, central, cortical, and epicortical spina 
ventosa. 

The first accurate clinical picture of a tubercular joint 
was drawn by Wi iseman (several chirurgical treatises, London, 
1676). He applied “to this affection the term white swelling 
(tumor albus), which, since his time, until recently, and, to a 
certain extent, even at the present time, has retained its place 
in surgical nomenclature. Under this term he grouped all 
joint-lesions characterized by chronic inflammation and enlarge- 
ment of a joint, and maintained that, in the majority of cases, 
it is caused by scrofula. Ie was of the opinion that the disease 
may have its primary starting-point either in the soft tissues or 
the articular extremities of the bones composing the joint. 
Benjamin Bell (“On the Theory and Management of Ulcers, 
with a Dissertation on White Swelling of the Joints.” Edin- 
burgh, 1779) taught that a tumor albus may be caused by a 
trauma or a scrofulous or rheumatic inflammation. Later, 
:Laennce, by a stroke of genius, and profiting by the previous 
labors of Bayle, demonstrated the unicity of the tubercular 

: process and its various products,—phthisis, its granulations, 
{ gray tubercles, and cascous foci,—and that most of the lesions 
} considered scrofulous were, in reality, tubercular in their nature, 
The fruits of this great discovery were soon realized in surgery. 
Delpech studied the subject in its surgical aspects. Michet 
wrote on tubercular ostitis ; and Nélaton, in his classical treatise 
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so characteristic that, for practical purposes, a correct diagnosis 
could be made in a majority of cases without a knowledge of 
their microbic nature and the improved methods for making a 
positive diagnosis derived therefrom. Koch called special atten- 
tion to this fact, that the bacillus can be constantly found in the 
giant-cells and between the epithelioid cells in young tubercles, 
while it is more difficult to find it in cheesy products, unless 
caseation has taken place quite rapidly. Schuchardt and 
Krause (“Ueber das Vorkommen der Tuberkelbacillen bei 
fungésen und scrofulésen Entziindungen.” Fortschritte der Medi- 
cin, B. i, S. 277) examined forty cases of tuberculosis of bones, 
joints, tendon-sheaths, and the skin, in Volkmann’s clinic, and 
never failed in finding bacilli, although in some specimens care- 
ful and prolonged search had to be made. W. Mueller and 
Watson Cheyne have demonstrated experimentally that typical 
tuberculosis of bones and joints can be made artificially in 
animals by injecting tubercular material or a pure culture of tu- 
bercle bacilli directly into the tissues or indirectly by the way of 
the arterial circulation. It must now be considered as an 
established fact, based on clinical observation and experimental 
rescarch, that all lesions, including affections of bones and joints, 
in which the microscopical and bacteriological characteristics 
can be found, must be regarded as tubercular in their origin and 
tendencies, thus establishing the microbic origin of tuberculosis 
upon a strictly scientific basis. 
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made by the last two authors are too unimportant for further con- 
sideration as a scientific or even practical distinction between 
scrofula and tuberculosis as applied to affections of the bones 
and joints. The surgeon must recognize every lesion as tuber- 
cular in its origin, nature, and course in which the bacillus of 
tuberculosis can be found, from which successful cultivations can 
be made, and with which the disease can be artificially produced 
in animals by inoculation, 

Watson Cheyne asserts that as the result of his numerous 
experiments bacilli can always be found in the tissue-lesions, but 
that in most cases they were extremely few in number. He 
believes that the difficulty in finding them more constantly and 
in greater number is owing to our present defective means for 
staining them. 

Direct Infection of a Joint through a Wound or Extension 
of Disease to it from a Tubercular Focus near a Joint—A few 
well-authenticated cases are on record in which infection occurred 
by the entrance of the tubercular virus into a joint through a 
penetrating wound. Middledorpf (‘Ein Fall von Infection 
ciner penetrirenden Kniegelenkswunde durch tuberculéses 
Virus.” Fortschritte der Medicin, 1886) reports the case of a 
healthy carpenter who opened his knee-joint by the cut of an 
axe and dressed the wound with a soiled handkerchief. The 
wound healed kindly, but later the joint became swollen, tender, 
and painful. Resection was performed, and on examining the. 
capsule it was found very much thickened. In the granulation 
tissue bacilli were found. Czerny (Centralblatt f. Chirurgie, 
1886) relates two cases in which tuberculosis followed in granu- 
lating surfaces treated by Reverdin’s transplantation of skin. 
In both instances the patients were healthy, and the skin trans- 
plantation was made during the treatment of extensive burns. 
The skin was taken from limbs amputated for tubercular affec- 
tions. In both cases tuberculosis of the adjacent joint occurred, 
and in one of them tuberculosis of the granulating surface. 
Verneuil refers to the case of a student who injured the fold of 











14 TUBERCULOSIS OF THE BONES AND JOINTS. 


inoculated with tubercular matcrial had survived the infection 
and was living at the end of five months, and in this case a large 
abscess formed at the point of inoculation a few weeks later. 
Examination of the contents of the abscesses showed a large 
number of bacilli; a gland in the groin remained enlarged, and 
the disease, if not arrested by the suppurative inflammation, had 
probably passed into a latent stage. 

In Kocher’s wards at Berne (British Medical Journal, 
June 29, 1888), the inoculation of guinea-pigs has been em- 
ployed for some time as a bacteriological test of the existence of 
tubercular disease, such animals being very susceptible, and the 
development of the affection in them being rapid enough to 
permit of a positive diagnosis being made in from two to four 
weeks. From the results obtained in one hundred and twenty 
cases where this diagnostic inoculation was practiced, from one 
to five animals being used in each case, Tavel lays down the 
following propositions: 1. If-the case is of a tubercular nature, 
inoculation invariably gives rise to the development of tuber- 
culosis in the animal experimented upon. 2. The method re- 
quires far less time and trouble, and gives more trustworthy 
results than microscopic examination. 3. ‘he method is certain, 
even where anatomical examination is practically impossible. 

Cheyne has been equally successful in transferring the dis- 
ease from man to animal by implantation of granulation tissue 
from tubercular bones and joints. Inoculation experiments are 
equally valuable in making a differential diagnosis between true 
and tubercular abscess. If a hypodermatic syringe is filled with 
the contents of an abscess from a case in which it is necessary 
to make a correct diagnosis, and the injection is made into the 
peritoneal cavity of a guinea-pig, the result following will make 
a positive diagnosis. If it is true pus, the injection will either 
be harmless, if the peritoncal cavity possesses sufficient absorp- 
tive capacity to absorb the pus and eliminate the pus-microbes, 
ora circumscribed or diffuse suppurative peritonitis will follow 
promptly. If, on the other hand, the abscess is tubercular the 
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W. Mueller (‘‘ Experimentelle Erzeugung der typischen 
Knochentuberculose.” Centralblatt f. Chirurgie, 1886, p. 233) 
produced experimentally the typical form of tuberculosis in 
bone by the injection of tubercular material into the nutrient 
artery of the tibia. Konig has claimed for a long time that 
the wedge-shaped sequestrum so frequently found in tubercular 
foci in the articular extremities of the long bones was due to 
occlusion of a small artery by a tubercular embolus. Mueller 
proved the correctness of this conclusion derived from clinical 
observation by experimentation. He made sixteen experiments 
on rabbits, injecting tubercular pus into the femoral artery, some 
in a peripheral, some in a central, direction, without any posi- 
tive results. In a second series the same material was thrown 
into the nutrient artcrics of the femur and tibia. Of ten of 
these cases, two showed a tubercular focus in the medulla of the 
diaphysis of the tibia; in another case miliary tuberculosis in 
the femur and tibia, and in the latter bone a small caseous spot 
in the spongy part, which containcd numerous bacilli. The 
animals were killed eight wecks after the injection, and showed 
no evidences of organic discase, except a few tubercles in the 
lungs. Twenty experiments were made on young goats, five on 
sheep, and two on dogs. The tubercular material was injected 
directly into the nutrient artery of the tibia, the tibial artery 
being ticd above and below the vessel. Primary union of the 
wound was obtained in all cases except in one dog. In the dogs 
and sheep, all experiments yiclded negative results. In the 
goats, bone affections were produced which were identical with 
tubercular bone-lesions found in man. Most frequently the 
disease was established in the diaphysis, cheesy masses and 
granulation tissue showing themselves in the medulla, the result 
of tubercular ostcomyclitis with or without sequestration. 
Typical lesions were also found in the ends of the bones, with 
and without implication of the adjacent joints. In two of these 
cases the cpiphysis was affected, while in three the shaft alone 
was involved. ‘The following experiment furnishes a good illus 
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ties, owing to the presence of living spores, which remain 
indefinitely in an active condition in soils in which the bacillus 
cannot thrive and grow. It is on this account that in active 
tubercular foci with a central area of degeneration the bacilli 
are found in greatest number toward the periphery of the 
inflammatory product within and between the living cells. 
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have no tendency to become confluent. In the centre they 
become transformed into yellow tubercle. 4. Encysted tuber- 
cles, or such as are constituted of a hard mass of crude tubercle 
in the centre, surrounded by a firm, fibrous capsule. These 
varieties only represent different phases of the same process and 
different stages of inflammation produced by the same cause. 
The anatomico-pathological basis of tubercle was created 
by Virchow, and has been firmly established through the labori- 
ous researches of Langhans, Wagner, Klebs, Schueppel, Rind- 
fleisch, Késter, Friedlander, Fox, Baumgarten, and many others. 
The specific-cell theory has had many able advocates and has 


been the subject of many animated discussions; but ithas at - - 


last been abandoned as fallacious and unscientific. Lebert’s 
tubercle-corpuscle is a thing of the past, and is only referred to 
as a landmark in the history of tuberculosis. There are no 
specific tubercle-cells. Reinhart showed that these cells, which 
were regarded by Lebert as characteristic and pathognomonic 
of tubercle, could be found in all products of chronic inflamma- 
tion, and their presence was only an evidence that a certain 
amount of inflammation existed. When we speak of a tuber- 
cle we mean a nodule or granule, which is composed of leuco- 
cytes derived from the capillary vessels damaged by the bacillus 
of tuberculosis, or new cells resulting from tissuc-proliferation 
of pre-existing cells acted upon by the same cause. The dis- 
tinguishing anatomical character of the nodule consists not in 
the presence of any particular cell-clements, but in the peculiar 
arrangement of the cell; and this feature is the only reliable 
anatomical guide in making a diagnosis by the use of the micro- 
scope. The product of tubercular inflammation occurs either 
in the form of submiliary, microscopic granules, visible miliary 
nodules, or a cheesy deposit, which may occupy an entire organ, 
as a lymphatic gland; or large, isolated foci, as in bone. Every 
tubercular product commences as submiliary nodules, which, 
when they become confluent, are transformed into visible, gray, 
miliary nodules, which again coalesce after they have under- 













‘The giant-cells are the most striking h 
in a tuberele, but as they are not constantly fo 
essential. The giant-cell found in tubercular tisst 
totype in normal tissue, The giant-cells were first discoverc 
in normal tissue (marrow of bone) by Robin, who ealled them 
mycloplagies, Wegner (* Myeloplaxen und Ki 7 
tionszellen.”  Virchow's Archiv, B, lvi, 8. 523), a5 the result 
of his own careful investigations concerning resorption of bone 
in normal and pathological conditions, maintains that the giant- 
cells—or osteoclasts—which perform this fanetion are not pro- 
duced by the bonecells, He 
has treed them to small cells 
of the blood-vessels, which, at 
first, contain only one nucleus, 
but later increase in size, and at 
the same time become multinu- 
clear. He has found such cells 
always in the immediate vicinity 
of capillary vessels and small 
arteries and veins. Tn a normal 
condition they are constantly 
found in bone and the placenta. 


wx A Can oF Cutnomte Ercrutst . 
= JERS ks They are also found oceasionally 





WAGRT NUCLWOLE, XA. (Green in fatetisaue, especially in 


of rapid emaciation. Kundrat has found them in inflamed serous 
membranes, and Stricker and Heitzmann in the inflamed cornea. 
They are always found around foreign bodies, becoming eneysted 
in the tissues. Friedliinder found them present in the alveoli 
of the lungs in cases of chronic pneumonia. 

Heubner found giant-cells in endarteritis, Baumgarten in 
gummata, Buhl and Jacobson in granulating wounds, and 
finally Johne and Pflug in actinomycotic foci. The giant-oelle 
found in inflammatory products under such variable cirewn 
stances resemble the large multinuclear cells found in some forms 
of sarcoma, and appear to be simply certain embryonal celle 
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epithelioid cells is manifold. In the synovial membrane they 
ave derived most often from the cndothelial cells of blood- 
yessels, and in bone from the medullary tissue. 

The epithelioid celle cre the embryonal celts, the product of 
proliferation from any of the fixed tisnue-cells in a tubereular 
inflammation, and they remain as such wntil they ave destrayed 
by degenerative changes from the continued action npon them 
of the bacillus of tuberculosis ov its plomaines, ov wntil some of 
them become, by hypernutrition, giant-colls ; or, on cessation of 


TED AND BRANOU KD CRIES Pom A FINK, GRAY, MILIARY 
| I A CARE OF ACUTE TURERCULORIA, 20), "(Gree ) 


ve am 68 the lursetate vicinity of the oti lnctng afr 3toptld slewnedss, 
“re diretly cosbusus with vac adenoid Pulau oY Ue tortie. 


the primary cause, they are tranaformed into tissue of greater 
durability. 

Reticulum —Schueppel first called attention to the reticu- 
Tated structure of tubercle by his description of the reticular 
arrangement within tubercles of lymphatic glands, The reticn- 
Tum, according to most authors, consists of the pre-existing 
connective tissue pushed asunder by the new cells. According 
to Wagner, Schueppel, Brodowski, Thaon, and “Ziegler, it is 
made up of protoplasm. Buhl taught that the giant and epi- 
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thelioid cells secrete a substance at their periphery, which, on 
becoming firm, is formed into a structure resembling connective 
tissue. According to his researches, only the marginal zone is 
supplied with loose, ready-formed connective tissue of the organ. 

Wahlberg maintained that the principal reticulum consists 
of protoplasm which is traversed by a net-work of connective 
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tissue. The reticulum is always more marked in the periphery 
of the tubercle-nodule, where, from pressure, it is condensed 
into a fibrous capsule. Watson Cheyne was never able to dis 
tinguish a reticulum in tubercle, and he believes what has been 
regarded as such has been processes of giant-cell, bands of con- 
nective tissue, and diffraction appearances due to imperfeet illu- 
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here the bacilli enter the lymphatic channels, and the secondary 
nodules are composed of cells derived from the endothelial, 
lymphoid, and connective-tissue cells which compose these 
structures. If the bacilli are injected in sufficient quantity 
directly into the circulation, or gain entrance into the blood- 
current from some tubercular focus, they become implanted 
upon the wall of distant capillary vessels, and the nodule which 
+ forms at the seat of implantation consists of cellular elements 
formed by the tissues of the vessel-wall. As soon, however, as 
bacilli reach the extra-vascular tissues, they, in turn, furnish 
their part of the material for the further growth of the nodule. 
If the tubercle bacillus become implanted upon a mucous sur- 
face,—as the bladder, intestines, nosc, larynx, uterus, etc.,—if 
such surface is susceptible to tubercular infection, the epithelial 
cells take an early and active part in the inflammatory process. 
From the manner of entrance into and diffusion through the 
tissues, it is apparent that the mesoblastic tissues, especially the 
connective tissue and endothelial cells, being the first to become 
infected, furnish the greatest amount of the new material in most 
tubercular lesions; but all tissues, when infected, take part in 
the process. 
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as in all such cases a careful post-mortem examination will 
reveal the presence of a cheesy focus in a lymphatic gland, the 
lungs, testicles, a joint, or bone, or some other organ from which 
the general infection occurred. A cheesy mass is, therefore, 
always a source of danger, as it may become the distributing- 
point of the essential cause of tuberculosis, and produce gen- 
eral miliary tuberculosis years after the local disease has been 
arrested. The cheesy material may lie latent for twenty to fifty 
years as long as it remains firm and encysted, but as soon as it 
undergoes softening and liquefaction the spores which it con- 
tains can be taken up by the blood-vessels and become then the 
cause of general infection. 
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it is never found in any other abscess, and bears a very strong 
resemblance to the wall of an cchinococcus-cyst. It consists of 
fragile tissue, which: is composed essentially of heaps of miliary 
tubercles. Between the tubereles, and upon the surface of the 
membrane, masses of coagulated lymph can be found. If the 
membrane is rich in tubercles it presents somewhat the appear- 
ance of frogs’ spawn. 


The surface is often dotted with yellowish spots, each one 





Fro, M—Anscuse- Mumnnann vox A TORRRCURAR ABSCESS, 
Burface view, slightly enlarged. (Folkman) 


of which is a caseation-centre. At times such abscess-cavities 
are spanned by strings of connective tissue, which are also cov- 
ered with tubercles, aud when torn or cut, during the operative 
treatment of the abscess, often give rise to troublesome hmemor- 
rhage, Tn seraping ont such abscesses with a sharp spoon the 
greatest caution must be exercised to remove every particle of 
the membrane, as incomplete removal, almost without excep- 
tion, is followed by relapse. Often, after thorough seraping, 
examination will reveal islets of tubercular tissue, which must 
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known to effect a cure when recovery was despaired of as long 
as patients lived in less favorable localities. In the way of 
medication the treatment must be purely symptomatic. Appe- 
tite is restored by the use of bitter tonics; ansmia is treated by 
the administration of some mild preparation of iron, as the 
syrup of iodide of iron, tincture of chloride of iron, albuminate 
of iron, or citrate or tartrate of iron. If codliver-oil is given, 
it should be administered pure, and not in emulsion, and never 
upon an empty stomach. Mboller’s pale Norwegian oil is the 
best and most pulatable. It can be given floating upon any 
agreeable menstruum, such as black coffee, brandy, whisky, or 
wine. The best time to administer the drug, without disturb- 
ing the digestion, is an hour or an hour and a half after each 
meal, in doses of from a teaspoonful to a tablespoonful, accord- 
ing to the condition of the digestion and the age of the paticnt. 
Tapping of Abscess, Followed by Antiseptic Irrigation and 
Subcutaneous Jodoformisation.—Tiis method of treatment will 
Be more fully described in another part of the book, to which 
he reader is referred. This treatment has been followed by 
most signal success in the treatment of tubercular abscesses, 
and should inyariably receive a faithful trial before operative 
“Eneasures are resorted to. The procedure should be repeated 
very two weeks until the abscess-cavity has become obliterated. 
Washing out of the cavity with a 4-per-cent. solution of boracie 
cid prior to the injection of the iodoform emulsion is of great 
Gmportance and value, as it secures more thorough removal of 
the dead. broken-down tubercular tissue, thus bringing the 
cayity in a more favorable condition for the antibacillary action 
‘of the iodoform. If the treatment prove successful, re-accumu- 
Tation takes place more slowly and the character of the tubereu- 
Tar pus changes, As soon as an active reparative process has 
been initiated the granulations lining the cavity no longer 
undergo caseation, and the fluid removed at this time is scanty 
and resembles mucus more than pus, In a number of cases 
that have come under my observation I have found, afer the 
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sharp spoon, and the- primary lesion is removed in a similar 
manner. In dealing with such cavities, it is important not to 
forget that the tubercle bacilli are contained in the granulations, 
because if these are not completely removed the principal object 
of the operation—removal of the primary cause—has not been 
accomplished, and a return of the disease is to be expected. Tn 
many instances prolongation of the tubercular membrane be- 
tween the interspaces of muscles and tendons renders it neces- 
sary to look carefully for such side-tracks and clear them of 
tubercular material with the sharp spoon. If the abscess com- 
municate with a primary focus in a bone, it is advisable to 
resort to ignipuncture of the bone alter the cavity has been 
eleared of the granulations with the sharp spoon. The wound 
is to be closed in the ususl manner after iodoformization of the 
whole surface, leaying only a small opening at the most depend- 
ent point for drainage. The scraped surfaces are now in the 
same condition for primary union as a recent aseptic wound, 
and, if kept in accurate apposition by the antiseptic dressing, 
which answers at the same time the purpose of an elastic com- 
press, primary union throughout is frequently obtained. Ab- 
seesses which have opened spontancously, or during the treat- 
ment of which infection has occurred, must be treated on the 
same principles as acute abscesses. As far as can be done, the 
suppuriting granulations should be removed with the sharp 
spoon, and after disinfection and iodoformization efficient tubu- 
lar drainage established, and, if the ultimate object is not 
attained by the first operation, frequent antiseptic irrigations are 
to be subsequently made until the cavity has been rendered 
aseptic. Landerer has recently called attention to the value of 
balsam of Pern in the treatment of tubercular abseesses. He 
maintains that this drug acts beneficially by stimulating the 
fissues to renewed activity; thus neutralizing indirectly, at least 
to a certain degree, the pathogenic effect of the bacilli, while at 
the same time it hastens the process of repair by its stimulating 
netion on the tissues. In the treatment of open, suppurating, 
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tubercular surfaces this drug should be tried as a local applica- 
tion. Asa fluid for irrigation, under the same circumstances, 
nothing can surpass the efficacy of a strong, aqueous solution 
of tincture of iodine. Rest is an important element in the tzeat- 
ment of tubercular abscesses, irrespective of their location. Pro- 
longed confinement in bed and room should be avoided, and 
rest secured by appropriate mechanical support while the patient 
enjoys the benefit of out-door air and exercise. 





66 TUBERCULOSIS OF THE BONES AND JOINTS. 


formation of the joint, while in the adult primary tuberculosis 
of the synovial membrane is of more frequent occurrence. As 
age advances and the process of ossification is completed, the 
predisposing localizing causcs.in bone apparently disappear, 
while the synovial membrane becomes more susceptible to 
primary localization. Of 204 specimens of tubercular joints, 
obtained from patients of all ages, examined by Mueller, 158 
were primary osteal and 46 primary synovial tuberculosis. 
The predominance of the’ osscous form in these figures is 
owing to the large contingent furnished by patients under the 
age of puberty. 

Jaffé’s (“ Ueber Knochentuberculose.” Deutsche Zeits- 
chrift f. Chirurgie, B. xviii, S. 432) statistic is based on 317 
cases that were obscrved in Schede’s clinic. A much larger 
number of cases, comprising the statistics of Jaffé, Schmalfuss, 
Billroth, and Menzel, is given by Cheyne (British Medical Jour- 
nal, April 25, 1891, p. 898), who added to these 602 other 
cases. He gives the following topographical distribution of 
tubercular affections of bones and joints :— 





Bone or Joint Affected. Por cent. 
Spi sean Bg he She ek ae OR 
Kneejoint, 2 2. ee es 185 
Hipjoim, 6. ee. 1H 
Tarsusundankle, . . . . eee 
Elbow joint, . . 0. ee ee OB 
Wristandhand, . . . 0. ee ee 0 
Skullandfice, 2. eee BB 
Sternum, clavicle, and ribs, . . . . wD 
Pol¥igy sy gk a a BD 
Femur, tibia, and fibula, =. ew BD 
Shoulder, . - . eee 
Scapula, ulna, and radu, =... es 0 
Hume, 50 ewe OB 
Patelleg shoes hohe Geta ate ah OU 


According to this table the vertebra are the most frequent 
seat of tuberculosis of all bones. Of the large joints, according 
to the same author, the order of frequency is as follows: Knee- 
joint, 16.5; hip joint, 14.6; tarsus and ankle, 14.4; elbow- 
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bones and in the spongy bones, and only in exceptional cases 
are the shaft and central medullary tissue involved. To this 
tule the phalanges of the hands and fect furnish an exception, 
as in these bones a diffuse central tubercular osteomyelitis, 
known as spina ventosa, is quite a common affection. 
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durch innere Bedingungen,” etc., Wien) says: “I believe that this 
disease has its origin in a morbid state of the head of the femur, 
and that the discased appearances in the other parts of the 
joint are to be considered as the effect of the previously exist- 
ing mischief of the head of the bone.” 

Benjamin Brodie is also of the opinion that in strumous 
constitutions the disease commences in the cancellated structure 
of the bone, and that the affection of the cartilages and synovial 
membrane is secondary in the order of attack. Even among the 
comparatively modern writers tuberculosis of bone was con- 
sidered a rare affection, and most of the chronic inflammatory 
conditions were regarded as one of the many manifestations of 
scrofula or struma. 

Ried, in his classical work (** Die Resectionen der Knochen,” 
ete., 1847, p. 79), makes a sharp distinction between scrofulous 
and tubercular caries, and informs us that, of the many cases of 
bone disease that came under his observation, he saw only four 
cases in which he found tubercles. Ie places great stress on 
the importance of making a distinction between the two varieties 
of caries which he described, as in the tubercular form he be- 
li resection is not a justifiable procedure. Stanley (“A 
Treatise on Di s of the Bones.” — London, 1849) speaks of 
a scrofulous inflammation as preceding tuberculosis, and states 
that a favorable prognosis should ouly be given before the 
tubercular stage has arrived, as after that time the affected bone 
necessarily undergoes destructive changes. He had noticed 
the existence of masses of chalk-like substance in the cancellous 
texture ef bone; but did not interpret this morbid appearance 
in the way that Rokitansky has, by reganiing the cretaceous 
mass as the result of the metamorphosis of tubercle in bone, 
analogous to the change it undergoes in other organs and tissues. 
had come under his observation in which he 
xistence of tubercular affec- 
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Even as late as 1859, Mr. Bryant (On the Diseases and 




















Sha sranclaiio 





16 ‘TUBERCULOSIS OF THE BONES AND JOINTS. 


yellowish-gray color if caseation if well marked, or the 
filled with a cheesy mass when this degenerative process: 
been completed. If the contents of such a cavity are rubbe 

between the fingers minute particles of bone can usually be 
detected in this manner. If these particles are too small to he 
recognized by the sense of touch or sight their presence can 
almost always be demonstrated by microscopical examination. 
In other cases larger sequestra are imbedded in the cheesy 
material, and in some a large 
sequestrum ocenpies almost 
the entire cavity, being sepa- 
rated from the walls by a 
thin layer of granulation 
tissue. The color of the 
dead bone, owing to the 
presence of cheesy material 
in its meshes, corresponds 
with that of the surround- 
ing soft mass. If the wall 
of the cavity is soft it usu- 
ally, although not always, 
denotes that the disease is 
in an active state. As soon 
Fin, 16 —“Urven roxriox or Feacn or Box ag the inflammatory process 
has subsided the osteoporo- 
tie bone becomes sclerosed, 
and the tubercular material 
is walled in and, for the time being, is rendered quite harmless, 
If, in the former instance, the contents of the cavity are removed 
with a sharp spoon, the inner portion of the wall comes away 
with the infected tissue, the line of demarcation between healthy 
and ac not being very well defined; while in the 
latter cases the infected material can be thoroughly removed by 
the same procedure withont removing a portion of the wall of 
the cavity. In the latter instance the sclerosis of the wall of the 
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foration takes place. The escape of tubercular material into a 
Joint t# followed, as a rule, by diffuse tuberenlar arthritis, the 
bone affection giving vise to an inflammation of the joint iden- 
tical in character with the primery bone-lesion, the primary 
disease and the complication being known as tubercular osteo 
arthritis. If the joint escape and the disease extends toward 
the periphery, it finally reaches the periosteum, causing « tubere 
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cular periostitis, and finally appears on the surface as a tuber- 
cular abscess. erforation of the periosteum often takes place 
clase to the insertion of the capsular ligament of the adjacent 
joint ; the Joint escapes by the interposition of only a few lines 
of healthy tiene between it and the infected route along which 
the inflammatory product travels toward the surface. 

Although the joint may at first escape infection by the 
tubercular abscess traveling in this direction, it often becomes 
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ocenr in places where these have not undergone cuseation. 
Surface caries, as a rule, is always superficial, never involving 
more of the bone than a quarter of an inch in thickness, 

| Caries sicen is a form of caries which was first minutely 
deseribed by Volkmann as a definite pathological variety of 
tubercular joint disease. The most characteristic features of 
this kind of caries ave absence of suppuration, obliteration of 
the cavity of the joint, and sclerosis and concentric atrophy 
of the articular extremity of the bone. The yellow appearance 
of the sclerosed bone is due to fatty degeneration of the con- 
tents of the eancelli, and not to infiltration with tubercular 
material, Curies sicen is met with most frequently in the 
shoulder-joint, and is a form of joint tuberculosis which most 
frequently terminates in a spontaneous cure, without surgical 
interference, 

Tuhereular Periostitis—Tubercular periostitis of the long 
bones is a comparatively rare affection, being fi less frequent 
than syphilitic periostitis. ‘This affection asa primary disease 
involves most frequently the vertebre, ribs, cranium, and bones 
of the face, In the last locality it attacks the orbital border of 
the malar bone most frequently. As a secondary affection in 
tuberculosis of the long bones, it develops most frequently in 
connection with the diffuse infiltrating form of osteotuberculosis. 
Tn tuberculosis of the ribs the disease starts most frequently in 
the periosteum, and the bone is gradually destroyed from with- 
out inward. The compact layer of the ribs at points cor 
responding to the disease in the periosteum shows, at first, 
minute circumscribed defects, which gradually enlarge, impart- 
ing to the bone a worm-caten appearance. The disease often 
destroys the continuity of the bone, giving rise to a patho- 
logieal fracture. It not only spreads in the direction of the 
bone, but also, by continuity, along the periosteum, terminating 
frequently only with the destruction of the entire periosteal 
envelope. The periosteum being the primary starting-point of 
the disease, extension of the process to the tissues outside of 
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the periosteum is an early occurrence. In the adult, tuber- 
cular spondylitis is most commonly the result of an extension 
of the disease from the periosteum. A number of vertebra are 
attacked simultancously, or in rapid succession, and the forma- 
tion of a tubercular abscess must be expected. Curvature of 
the spine -is frequently absent, and when present it is not as 
angular as when the disease attacks primarily the body of one 
or more of the bones. As a secondary disease in tuberculosis 
of the long bones it is rare, except in the diffuse variety. 
When the dry, granulating focus reaches the periosteum, a 
small, soft, elastic, limited granulation swelling forms, first 
under, later outside of it. It is characterized by slow growth, 
comparatively little pain, slight tenderness, and a tendency to 
remain stationary for a long time. If, however, the central 
focus has become cheesy, and the liquefied, cheesy material 
comes in contact with the periosteum and _paraperiosteal 
tissues, a tubercular abscess forms in a short time. As soon as 
the periosteum has been perforated the cheesy material infects 
the connective tissue, which then takes an active part in the 
formation of the tubercular abscess; the periosteum ruptures 
spontancously, the skin overlying it becomes tubercular and 
presents subsequently, at the point of perforation, the appear- 
ance of lupus, In the differential diagnosis between a tuber- 
cular and syphilitic periostitis, the character of the swelling is 
of great importance. In the former, central softening is of 
frequent occurrence, and takes place earlier than in the latter ; 
at the same time, pain and tenderness are not as well marked as 
in syphilitic gumma of the periosteum. 
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more subjected alter this time of life play an important part in 
the causition of tubercular affections of bone and joints, as 
after 60 years of age the proportion in both sexes is again about 
the same, The cases following an injury, as a rule, are of a 
graver form. 

Thus, of 301 cases of tubercular disease of joints collected 
by Cheyne, the bone was primarily affected in 94, or 81.2 per 
cent; of 193 uninjured cases, the bone was the primary seat 
of the disease in 41, or 37.9 per cent. Chronic inflammation is 
=: local predisposing cause to tubcreular inflammation, Suppu- 
xxation aids in spreading the disease, which is best shown by the 
<tifference in the behavior of tubercular joints incised with and 
~svithout antiseptic precautions. Tubereular meningitis more 


#vequently develops in connection with septic than aseptic tuber- 
as a predisposing factor, 
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Tt is also interesting to note that age predisposes to the 
BB <scalization of the tubercular process in certain joints. Cheyne 
ives the following table to illustrate that part of the etiology 
=f tuberculosis of bones and joints:— 
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Heredity is an important factor in the causation of bone 
tuberculosis, as well as tuberculosis of other organs, ‘Tubereu- 
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CHAPTER XL 
Syartoms aAnp DiaGnosis or TosercuLar Bone Arrections. 


During the early stage of tubercular inflammation of bone 
the first local symptoms are often referred to the nearest joint, 
and in osteotuberculosis of the hip to the kneejoint. The 
general symptoms are often no indication of the existence or 
extent of the local disease, as patients with quite extensive bone 
tuberculosis may present every appearance of perfect health, and 
& small osseous focus may produce a rapidly fatal miliary tuber- 
eulosis. Uncomplicated tuberculosis of bone is essentially a 
chronic process, and the general symptoms furnish but little 
information in reference to its inflammatory character. Febrile 
reaction is slight or entirely absent, More than ten years ago, 
KGénig called attention to the fact that a slight rise in the tem- 
perature is frequently present, even in limited local tuberculosis. 
If the thermometer shows a normal or subnormal morning 
temperature, and a slight rise toward evening, if not more than 
half a degree Fahrenheit, but continued for weeks and months, 
it indicates a careful search for a local tubercular focus, The 
local surface temperature is not sensibly increased. Progressive 
anwmia is always an unfavorable symptom in all forms of local 
tuberculosis, as it indicates either the presence of additional foci 
in important organs, or accompanies the exhaustive purulent 
discharges after secondary infection with pus-microbes. 

Laker (“Die Bestimmung des Hemoglobingehaltes im 
‘Blute mittels des yon Fleisch!’ schen Heemometera.” Wiener 
Med, Wockenschrift, B. xxxvi, 1886) has ascertained that the 
Blood of patients suffering from bone and joint tuberculosis is 
leficient in hemoglobin. The occurrence of mixed infection, 
‘with or without a direct infection-atrivm, is usually announced 
by a high temperature and other symptoms of septic infection. 
Emaciation is seldom a marked feature of bone tuberculosis 
‘unless a number of bones are affected simultancously, or after 
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occasions, in the course of tubercular coxitis, without operative 
treatment, which shows that a tuberentar focus in bone, undis- 
turbed by operation, may become the distributing-point of 
bacilli, and constitute the immediate cause of métastatic tuber- 
catosis # another organ, or gereral miliary taberculosis. 














unpopular, both among the physicians and the laity, 
bad results caused by improper application of the 
faulty extension. Hyperextension must be avoided, 
patient must be instructed to, extend himself until be 
euces relief, and no futher, When this point has 
the spine is immobilized in a plaster-ofPaxis cast. 
zation of joints with osseous foci in their vicinity is accom- 
plished most effectually by the same kind of dressing. 
Paycichymatous Injections—Vbe direct treatment of a 
tubercular focus in bone by the injection of antibacillary reme- 
dies fulfills the etiological indication. The success which has 
followed the injection of tubercular joints with iodoform and 
other antitubercular remedies should induce the surgeons to 
give this method a thorough trial in the early 
asteotuberculosis, I have recently made a number of 
injections into the yeck of the femur in cases of coxitis 
osseous foci, aud with results that encourage me to 
this method of treatment, A 10-per-cent. emulsion 
fox or balsam of Peru should be employed for this 
This treatment, wilh undoubtedly prove of great value im 
treatment of granulating foci before caseation has oceuxred. 
the. parcuchymatous injections are successful jn sterilizing: 
focted tissue there is nothing further in the way of the 
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prmictical stand-point. I have not found it 
into tubercular osseous foci from one-half to one ounce of the 
emulsion, provided the injection is made slowly and # requisite 
number of deep punctures are made. The injection should be 
repeated every two weeks, and during the intervals the remain- 
ing part of the treatment so adapted as to place the affected 
part in the most favorable condition for the reparative process. 
Ignipuncture—Deep cauterization was introduced by Richet 
as a therapeutic resource in the treatment of bone and joint 
tuberculosis in 1870. (De V'ignipuncture ou de In cauteriza- 
tion profonde avec des pointes de fer rouge dans le traitement 
des Arthropathies chroniques ct des fungosités synovialis,” 
Presse Méd, Belge, No, 29,1870.) The instrument used first, 
was an ordinary eautery iron with a bulbous extremity, and to 
the bulb was attached a short platinum point, two to three 
centimetres in length, like the needle-point of a Paquelin 
cautery. The instrument was heated in the ordinary manner, 
and the sharp point was plunged into the tissues far enough to 
reach the interior of the diseased joint or the focus in bone. 
The bulb was relied upon to furnish the necessary heat during 
the time required to make the puncture. He made from two to 
twenty-four punctures at one sitting, the number of the punc- 
tures being regulated by the size of the joint or bone and the 
iar or osseous lesion. He applied the 
procedure, which he designates ignipuncture, in the treatment 
of bone and joints. The reaction fol- 
ly slight, and the after-treatment 
) the part operated on. 
fungisen Gelenkentziindung 
‘onischen Osteomyelitis 
ctur,” Volkmann’s KTin- 
nipuncture in the treatment 
had heard of Richet’s 
ment, but with a longer platinum 











i 


beroulosis of b 











126 TUBERCULOSIS OF THE BONES AND JOIN'rS. 


restoration of the lost parts. Should suppuration follow ‘the 
operation, secondary implantation with decalcifted bone-chips 
can be donc successfully as soon as sappuration has ‘ceased, ‘and 
the cavity can be made thoroughly aseptic. Excision of a por- 
tion of the shaft of a long bone is only indicated in some ‘cases 
of diffuse tubercular osteomyelitis below the knee- or elbow- 
joint where amputation is considered unnecessary. Extirpation 
of the entire bone affected is frequently called for in tuberculosis 
of the wrist, ankle, and tarsus. 

Amputation —A mutilating operation is often the only 
choice in the treatment of diffuse tubercular osteomyelitis, as it 
offers the only chance for complete eradication of the disease, 
and protection of the patient against general infection. It is 
contra-indicated in the other forms of osteotuberculosis, unless 
complicated by tuberculosis of an adjacent joint, and even in 
such instances it should be limited to cases that have passed 
beyond the reach of a typical or atypical resection. 
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and I am the more inclined to this belief because, since ex- 
cision has been frequently adopted in lieu of amputation for 
removal of diseased joints, greater opportunities have presented 
for a closer and more intimate acquaintance with the exact 
nature and origin of the disease.” Other writers entertain an 
opposite opinion, Wiseman, who did so much to increase the 
knowledge respecting the white swellings of joints, which he 
was the first to describe, recognized—as we do now—the two 
different primary locations of the disease, as can be seen from 
the following quotation from his writings:— 

“The swellings affecting the joints in this disease are of 
two sorts. Both of them are made by congestion and increase 
gradually, yet different in that the one ariseth externally upon 
the tendons and between them and the skin, or between them 
and the bone; the other internally, within the bone itself. That 
which ariseth externally affecteth the ligaments and tendons 
first, and sometimes relaxeth them to sucha degree that the 
heads of the joints frequently separate’ from one another and the 
member emaciates and grows useless; but, for the most part, the 
tumor, overmoistening the ligaments and tendons, produceth a 
weakness and uneasiness in the joint, raising a tumor externally, 
and in progress the membranes and bones are corroded by 
reason of the acidity of the humor; yet it is much hastened if, 

‘ition of dislocation, they consult the bone-setters.” 

One of the strongest pleas in regard to the frequency of 

primary affection of the ‘synovial membrane i in strumous joint 


résultaté de mon observation 

s maladies articulaires ne sont 
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que tous les tissues fibreux 
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lesions. In the hip-joint the number of each is about the same, 
while in the elbow only one-third of the eases presented multiple 
lesions. 

The danger of extension of a primary osseous focus into a 
joint depends on the primary location of the disease. The 
nearer the osseous lesion is to the joint the greater the proba- 
bility that it will extend in that direction and invade the joint. 

After perforation into the joint bus occurred, the tubercu- 
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Jar material, as a rule, is brought in contact with the entire 
joint surfaces, and causes a diffuse tubercular synovitis. It 
sometimes happens that, by a coincidence of a number of favor- 
able circumstances, general infection of the joint is prevented. 
Such specimens bear evidence that invasion of the whole 
joint was rendered impossible by a plastic inflammation of the 
soft structures of the joint where perforation was about to take 
place, which resulted in isolation of the extravasated tubercular 
material and protection of the remaining portion of the eavity 
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int by an impermeable wall of connective tissue. Such 
occurrence is most frequently observed in the knee- 

ay it of children. More frequently, however, perforation into 
the joint is the cause of a speedy infection of the entire syno- 
vial surface. The tubercular synovitis is always most marked 
in recent cases around the perforation, and the process extends 
from here in all directions. Secondary tubercular synovitis 


HeAy GRANULATION, Temkuceiam oF WewovsAL Min. 
Ae wer Mas fon nos (ches, AD BETWEEN TI 
Shape henna WePiueiarion., (ong) 


caren forms which characterize the primary disease of 
structure. Part of the granulations in a tubercular joint 


“ae cartilage, which it separates fro 


‘often presents a cribriform appearan 

















‘There are no symptoms of disease of 
occurs in acute general tuberculosis, and 
tion in bone, only of pathological interest. rane 
is only possible in the post-mortem room. 
miliary tuberculosis may present itself with or without an 
osseous focus; if the latter is present it does, however, not com- 
municate with the joint, and occurs simultaneously with the 
joint affection. ‘The local conditions are variable. In one form 
small gray tubereles are scattered through the deeper layers of 
the synovial membrane, while its surface has undergone little or 
no alteration and the joint remains useful, and the patient 
makes no complaint and presents no other indications of the 
existence of the joint-lesion. In other instances granulations do 
not form, and the only evidence that points to the existence of 
the tubercular joint affection is a slight hydrops of the joint. 
Tubercular Hydrops.—A tubercular affection of the syno- 
vial membrane giving rise toa copious effusion into the joimt 
is callod tubercular hydrops. Pathologically this form of joint 
tuberculosis bears a strong resemblance to tubercular ascites. 
Macroscopically the synovial membrane presents but slight 
alteration, as the tubercle-nodules are few and imbedded in the 
synovial membrane, Within a short time the joint becomes 
distended with fluid, but pain is slight or altogether absent, and 
the pationt | is able to use the limb. The fluid withdrawn by 
resembles the normal synovial secretion ; 
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formation of circumscribed, subsynovial masses, which may 
attain the size of a walnut, projecting into the joint and sre 
for instance, the supra-patellar recess of the knee-joint. The 
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disease is attended by simple irritative synovitis or pannous 
synovitis in the rest of the synovial membrane. In the typical 
form of tuberous synovitis the infection is limited, and the 
operative removal of the fibrous swelling or swellings results in 
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cular empyema of joints the synovial membrane and capsule 
are not much thickened, and offer but little resistance to the 
intra-articular pressure; the joint is, therefore, often cnor- 
mously swollen, and the capsule greatly distended. The inside 
of the capsule is covered with a loosely-adherent tubercular 
membrane, similar to that in tubcreular abscesses. The super- 
ficial Sranulations which compose this membrane have under- 
gone degenerative changes. Outside of this membrane the 
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tissues are diffusely infiltrated with miliary tubercles, but the 
infection does not extend beyond the synovial membrane. The 
finid in the joint, like in all tubercular abscesses, is not pus, 
but serum, in which we find suspended the products of coagu- 
lation necrosis. With the extension of thi r 
beyond the limits of the synovial sac, 

and, finally, the bor 
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mation of joints and tendon-sheaths, and that these bodies are 
fibrinous concrements varying in size and number in accord- 
ance with the abundance of the exudation. The eopious fibrin- 
ous exudation of the synovial membrane which, in some forms 
of joint tuberculosis, characterizes the type of the disease is well 
shown in Fig, 27. 

It is very easy to see how, in cases of this kind, loose 
bodies form by separation of these projections. Schuchardt 
(“Ueber die Reiskérperchenbildungen in Selmenscheidem und 
Gelenken.” Virchow’s Avchiv, B. exiv, Heft 1, p. 186), in a 

lengthy and exhaustive treatise 
upon the origin, formation, and 
nature of these bodies in joints 
and tendon-sheaths, maintains 
that they are not composed of 
ordinary fibrin, and cannot be 
considered in any case to be pro- 
duced by coagulation necrosis of 


the inflammatory material de- 

posited upon the surface of the 

internal wall of the cavity of the 

T—xrmraren tece or joint or tendon-sheath. THe does 
Stietie Fearitioncrvois  Fasin not believe that the villous 
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and papillomatons growths found 
within some hygromas are the main cause of the free riziform 
bodies often associated with this condition; for, even where 
such villous outgrowth s are present they may bear no relation 
free b rapidity with which these bodies 

he sue has been evacuated argues 
passing piesa tall a stage of villous exerescence. 
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cartilage, at the points of attachment of the crucial ligaments in 
the knce-joint, in the neighborhood of the ligamentum teres in 
the hip-joint, ete. In primary disease of the synovial membrane 
the cartilage often remains intact for a long time in all cases 
in which the intrinsic tendencies of the disease are to remain 
limited to the synovial structure, while in others the extension 
of the tubercular process to the cartilage is an early occurrence. 
‘The chondyitis is preceded by extension of the vascular synovial 
membrane in the form of a pannus over it, which converts the 
cartilage first into fibro-cartilage and later into fibrous tissue, and 
the new tissue then formed becomes subsequently infiltrated with 
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granulating osteomyelitis of the articular surfuce of the bone, 
which, as a rule, involves the bone only toe depth of a few 
millimetres, and only in exceptional cases is the entire head of 
the bone affected. The detached cartilage becomes macerated 
by the tubercular product in the joint. In tubercular infiarets 
invading joints the cartilage covering the base of the wedge- 
shaped sequestrum is destroyed early, and if the patient con- 
tinues to use the limb the articular portion of the necrosed bone 
presents a dense, polished surface, In diffuse tubercular osteo- 
myelitis, if the plate of articular cartilage is detached, the ex- 
posed surface of the bone will be found covered with pale, red, 
flabby granulations growing out from the bone. If the disease 
has extended at the same time to the medullary cavity the mar- 
Yow appears very vascular, as it has been transformed into 
granulation tissue—a condition which Kénig has observed most 
frequently starting from the shoulder-joint, involving the shaft 
of the humerus. 

Weichselbaum (* Die feineren Veranderungen des Gelenk 
knorpels bei fungéser Synovitis u. Caries der Gelenkenden.” 
Virchow’s Archiv, B. Ixxii, p. 110) has studied and described 
with great care the minute tissue changes which take place in 
the articular cartilages in tubercular joints. In tubercular syno- 
vitis an inflammatory process is initiated in the periphery of the 
cartilage, and at first in the most superficial cells, which con- 
sists in the proliferation of new cells, The new cells are gran- 
ular, nucleated, and provided with processes. The spaces in 
which theee cell: nd become enlarged and confluent, and 

linear depressions on the sur 
granulation tissue is formed, 
1 granulations. In this way 


nearest the bone undergo 
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articular abscess and a tubercular joint may become obliterated 
and a spontaneous cure may follow. During an operation for 
para-articular abscess, it is often very difficult to find and follow 
the communicating tract leading to the joint or bone; usually, 
however, the tubercular path can be recognized and made 
acccssible to radical treatment. After the tubercular process 
has extended from the bone to the periosteum, or from the joint 
beyond the limits of the capsule, it spreads along the connective- 
tissue spaces between muscles, and along tendons, vessels, nerves, 
and finally reaches the skin, in which a circular defect is pro- 
duced, through which the contents of the abscess escape. The 
opening thus formed shows no tendency to heal, and soon 
becomes lined with fungous granulations. As this external 
opening is usually some distance from the primary disease, and 
the carly location of the para-articular abscess is often difficult 
and sometimes impossible, it is not easy to follow the fistulous 
tract with a probe into the interior of the abscess and to locate 
accurately the primary seat of the disease. 








explained in any other way than in attributing it to some 
anatomical, physiological, or chemical properties of the tissues, 
which protect the organism against the action of certain micro- 
organisms which, in other animals not so protected, produce 
tuberculosis. 

Clinical experience has also shown that a great difference 
is found among different persons in reference to susceptibility 
to the same form of infection. In many persons, for instance, 
inoculation with a pure culture of tubercle bacilli would be a 
perfectly harmless procedure; in others it would produce a 
local, latent tuberculosis; while, in a few, rendered more sus- 
ceptible to this form of infection by antecedent hereditary or 
acquired causes, the inoculation of the same number of bacilli 
would be followed by rapid and extensive destruction of tissue, 
and death from early and diffuse dissemination. If their exist- 
ence has not been demonstrated by clinical observation and 
experimental research, we are, nevertheless, forced to recognize 
the influence of certain as yet unknown conditions and influences 
inherent in the tissues, and often traceable to an hereditary 
eause, which favor or resist the action of the tubercle bacillus. 
During the last few years great: progress has been made in show 
ing that hereditary disease, in many instances, at Ieast, is due to 
@ more direct canse,—the transmission from parent to fetus of 
the essential microbie cause of tuberculosis. This method of 
infection is not only interesting from « scientific stand-point, 
but is of the greatest practical importance, alike to the surgeon 
and physician, in regard to prophylaxis, dingnosis, and treat- 
ment of tuberculosis, Although our know! of the intra- 
uterine origin of tuberculosis is yet imperfee 
there can be no doubt that future study and 
up many existing dark points, and furnish 
strative explanation of the direct and 
the bacillus of tuberculosis in the causation — 
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Curt Jani (London Lancet, September 4, 1886, p. 455). 
His iassined tp healthy sexill Coqand of pies iste cet] 
patients for tubercle bacilli. No bacilli were found m any of 
these in the semen from the vesicule seminales; but, on 
the other hand, in five out of eight cases a few were found 
in the testicle, and in four out of six in the prostate, The tes- 
ticles and prostate appeared healthy in structure. He, farther, 
examined two women who died of pulmonary phthisis, the 
ovaries in both presenting negative results. In one case of 
chronic pulmonary phthisis, with extensive intestinal tubercu- 
losis, he examined the Fallopian tubes and found tubercle 
bacilli. He is of the opinion that bacilli can be transmitted 
from parents to fatus in one of two ways: (1) through the 
semen of the male; (2) through the migration of bacilli into 
the uterus from the Fallopian tubes, Infection of the impreg- 
nated ovum by the placental circulation, he thinks, must be 
unusual, because the examination of the body of a woman, five 
months pregnant, who died from acute miliary tuberculosis, in 
whom infection took place through the growth of a easeous 
mass in the pulmonary vein, showed that there were no bacilli, 
either in the placental attachment, in the lungs, or in any of 
the organs usually the seat of localization in the embryo. He, 
however, considers that it is by no means certain that, in 
chronic miliary tuberculosis, deposits may not form in the 
neighborhood of the placenta, and thus infect the fetus. Tu- 
berenlosis of the genital organs of the female has been described 
by Zweighaum (Centralblatt f. Bactoriologie u. Parasitenkundo, 
B. xi, p. 558), Barbier (@az. Médicale, No: a9, 1888), Kotsehau 
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mucous surfaces in children coming in contact with tubercular 
patients is alsu a frequent. source of tubercular disease of hones 
and joints. ft is not necessary or essential, in such eases, that 
a@ tubercular lesion should be produced at the point of invasion, 
as the bacilli may reach the general circulation through the 
infection-atrium without causing a surface lesion, and become, 
later, localized in a joint predisposed to tuberculosis by congen- 
ital defects or accidental pathological conditions. We have 
every reason to believe that in many instances the tubercle 
bacilli enter the organism through the respiratory tract and pro~ 
duce tubercular arthritis in joints which have been rendered 
susceptible to this affection by injury, or antecedent or coinci« 
dent disexse. In children, infection is often traceable to inges- 
tion of milk contaminated by tubercle bacilli, and in such cases 
localization in joints takes place in the same manner as when 
the essential cause gains entrance through the skin or the re- 
spiratory organs. The influence of trauma in the production of 
joint tuberculosis is the same as in the cansation of the same 
disease in bone, Here, as in bone, & severe injury is seldom 
followed by tuberculosis, as the injuries to which the causation 
of this disease are usually attributed are slight, and are often 
forgotten before the first symptoms show themselves. Injury 
can only produce tubercular osteomyelitis or arthritis in patients 
already infected with the essential cause, and must be regarded 
only in the light of an exciting cause. Tt must be assumed that 
afler a severe trauma the energy of the reactive and reparative 
tiseue-proliferation is so considerable as not to permit the devel- 
berele bacilli—a hypothesis for the adiiasibility 

ar of the lower organisms offers numerous 

her hand, it would appear that slight 
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conditions of the affected tissues, 
for he development of the tubercle 





Age is an important factor in the causation of tubercular 
affections of joints. These affections manifest a strong predilee- 
tion for persons under the age of puberty. Barwell (# On Cer- 
tain Points in the Etiology of Hip-Joint Disease.” London 
Lancet, August 2, 1879) makes the assertion that he never met 
with a case of hip-joint disease that commenced in a patient 
more than 25 years of age. Only one case came under his 
observation where the patient was 18 years of age; and the 
majority of patients were less than 12 years old. He is of the 
opinion that the most important predisposing cause is the great 
vascularity which is present in the vicinity of bone-producing 
cartilage in young persons. Barwell’s views in regard to the 
importance of age as an etiological factor in the causation of 
joint tuberculosis are somewhat extreme, as I haye repeatedly 
had patients under my cure in whom the disense commenced 
after 40 years of age. The wrist- and knee- joints are quite 
frequently the seat of tuberculosis in persons advanced in years, 
and even old age is not quite exempt. It is quite often the 
ease that children who suffer an attack of tuberculosis of the 
lymphatic glands or skin become later the victims of a joint 
tuberculosis, Volkmann (Centralblatt f. Chirurgie, No. 24, 
1885) has well said; “A person suffers from tuberculosis of the 
lymphatic glands in youth, has a tumor albus or arthrocace 
toward puberty, and dies from pulmonary tuberculosis in the 
thirties. This is very common and cannot appear astonishing, 
since the susceptibility to the said virus is not lessened by hay- 
ing withstood a tubercular infection, ‘The persons: in question 
possess, at least in the great maji of 
increased susceptibility to the virus, and { 
everywhere.” 

Among the exciting causes must be m 
infectious diseases, About fileen y 
attention to the etiological relations 
acute infectious discases and tuberculosi 
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“Typhoid Spine,” by V, P. Gibney) has given a good account 
of all bone-lesions following the continued fevers, He found 69 
cases, of which 22 affected the head, 7 the trunk, 6 the upper 
and 42 the lower extremities. In 37 cases the disease followed 
typhoid fever. As to the date of the occurrence, in 47 cases, 10 
were within two weeks, 27 from three to six weeks, and 10 
some months after the fever. Keen’s explanation was that the 
earlier cases probably resulted from thrombosis, and the latter 
from enfecbled nutrition. Trauma, if any, in these eases was 
always slight. These cases include all pathological forms of 
bone and joint disease, but among them not an inconsiderable 
number were tubercular in their character. Sudden exposure 
to cold is another etiological element which should not be 
ignored. Sudden suppression of cutaneous perspiration, com- 
bined with diminution of the peripheral circulation, often 
brings about the necessary local conditions of the deep-seated 
vessels, which determine localization of bacilli from the blood 
in the articular extremities of the long bones and the soft 
structures of joints—an occurrence which, without such influ- 
ences, might have postponed indefinitely the localization, or dis- 
ease might have been entirely avoided. Rheumatism also 
appears to act as one of the predisposing causes to tubercular 
synovitis. At the Rouen Congress, in 1883, Verneuil hinted 
at the possible combination of the tubercular and rheumatic 
diathesis as mutual etiological factors, October, 1886, Peyrot 
and Jonnesco presented | to the second French Surgical Congress 
a case of tubercu in an adult, invading a nodosity, 
on a finger, left | ‘heumatism, In July, 1888, Jonnesco fur- 
nished an: tubercular arthritis in a rheumatic, 
who, in ented various enlarged cervical 

an attack of acute articular 
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invalid. In brief, the etiology of tuberculosis of joints may be 
summarized to the effect that the essential cause consists in the 
presence of tubercle bacilli, in sufficient number, in the soft 
structures of the joint, to enable them to exercise their specific 
pathogenic properties upon tissues predisposed to infection by 
hereditary or acquired causes. 


CHAPTER XVIT. 
Srrroms Anp DraGnosts. 


‘Tue clinical study of joint tuberculosis should precede the 
subject of bone tuberculosis, although the etiological relation 
of the latter to the former has already been discussed, Most 
forms of osseous tuberculosis give rise to a complexus of symp- 
toms characteristic of joint tuberculosis. The symptoms vary, 
according to the type of the disease and manner of infection. In 
all yarieties the symptoms and clinical picture point to the existe 
ence of a chronic inflammation, With the exception of ciream- 
scribed points of tenderness outside of the joint, that indicate 
the existence of primary osteotuberculosis during its early 
stage, we have no symptoms which enable us to make a positive 
differential diagnosis between a primary esscous and a primary 
synovial tuberculosis of a joint. The primary osseous form is 
the most common, Tn the knee the proportion of the primary 
osscous to the primary synovial form is as the proportion of 3 
to 1; in the hip, 4 to 1; in the elbow, 4 to 1. As to age, the 
proportion is, in children below 15 yenrs of age, 2 to 1; above 
15,3 to 1, Tn reference to the location of the joints affected, 
it can be said that joint tuberculosis is much more frequent in 
the lower than in the upper extremities, According to Albrecht, 
out of 325 cases, in 91 the disease affected the joints of the 
upper and in 234 those of the lower extremities, A tubercular 
arthritis pres characteristic clinical features that a 
correct diagnosis can usually be made by a careful study of 
symptoms, 
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in the jot may lead to a wrong diagnosis, under the impres- 
sion that the affection isa neurosis. A careful examination, 
under the influence of an anwsthetic, will, however, reveal 
restriction of mobility from cicatricial contraction of the tuber- 
cular capsule, which will enable the surgeon to make an early 
and correct dingnosis. Tn the other forms of synovial tuberen- 
losis more or less swelling is always present, The swelling is 
due either to effusion into the joint, thickening of the capsule, 
or para-articular exudation. The swelling resulting from tubers 
cular hydrops and intra-articular abscess is caused almost 
exclusively by distension of the capsule with fluid, as the eap- 
sule in either case is but little thickened, and the granulations 
are scanty. In both of these conditions the capsule of the 
joint is often enormousty distended. In the knee-joint the 
patella i is raised from the condyles of the femur, and the depres- 
sion on each side of it, present in a normal condition in the 
extended position of the limb, is not only effaced, bat replaced 
by a well-marked prominence. Tubereular hydrops and dif- 
fase synovial tuberculosis, with proliferating disease of the 
synovial membrane, are often complicated by the formation of 
masses of fibrin in the joint, which appear either as free bodies 
or adherent deposits upon the synovial membrane. In the 
Intter ease the fibrin, with the thickened synovial membrane, 
forms a circumscribed swelling, which sometimes can be located 
by external examination. -In the tuberous variety of synovitis, 
the synovial membrane presents either firm, circumscribed 
swellings, if the deeper fibrous portions are affected, or numer- 
ous tubercles with a tendency to caseation, The presence of 
tubers or fibrinous deposits often occasions the crackling sound 
felt and heard on moving the joint. In the dry, fungous 
variety of synovitis, the swelling is dne to the | masses of granu 
lation tissue within, and, after perfo if the capsule has: 
ocenrred, within and outside of the 7 e uniform soft 
swelling is due more to the presence of fungous grinulations 
than effusion into the joint, as the hydrops is only a secondary, 
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“But, if through want of such treatment they (joints) grow 
excessively swelled, and the tumor incapable of being pressed 
hack or discussed, you may shrewdly expect the bones corroded ; 
for, that swelling is for the most part raised by an hypersarco- 
sis within, and ought not to be opened without a prediction of 
a caries, for, however it may, by a seeming fluctuation (Italies 
my own), be thought to have matter, yet, upon opening, it will 
only discharge a gleet, and the hypersarcosis will thrust out into 
a fungus.” 

‘The difference between the swelling of a joint caused by 
inflammatory material and effusion and the physical symptoms 
resulting from it were clearly pointed ont by Simon Pallas 
(*Practische Anleitung die Knochen-Krankheiten zu heilen?? 
p. 204, Berlin u. Stralsund, 1770), one of the surgeons to the 
Charity Hospital in Berlin, as early a3 1770, in the following 
language: “Es Kénnen aber auch allerhand Geschwiilste 
derer Gelenke eine Steifigkeit solcher Gelenke herfiirbringen, 
dergleichen sind 1 der Gliedschwamm (fungus articulorum) ; 
solcher bestehet in eine unschmerzhafte, blasse Geschwulst derer 
Gelenke, welche zwar nachgiebt wenn man mit den Fingem 
darauf dricket, Jedoch sich gleich wiederum erhebet, sobald 
man die Finger weg thut. Es unterscheiden sich diese Gesch- 
wiilste von der Wassersucht der Gelenke, darinnen, dass erstere 
mit rund heruam das Gelenk einnehmen, wie letztere, und dass 
bei der Wasser ansammlung. die Feuchtigkeiten in das Gelenk 
selbst angehauft sind” The grinulation tissue is often present 
in such abundance as to give rise to considerable distension of 
the joint, and, in the knee-joint, elevating the patella from ae 
condyles of the femur to such an extent that the ci ie 


lation. The granulations are so tof tI 
of fluctuation can be distinetly felt, espee 
the joint is very thin from overdistensio 
Fortunately, we are now in possession o| 
which will enable us to make a positi 
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between an effusion in a joint and granulating synovitis, and 
this is the employment of the exploring syringe. If any ques- 
tion remain as to the intra-articular conditions when fluctuation 
can be elicited on palpating a diseased joint, this instrament 
should be called into requisition and the joint explored under 
strictest antiseptic precautions. 

Museular Contraction,—Contraction of the flexor muscles: 
of a diseased joint is often one of the earliest conditions which 
are produced by tubercular arthritis, but in tubercular hydrops 
this symptom is always absent. Tn chronic inflammation of 
joints the explanation of Bonnet, that contractions are caused 
by intra-articular pressure, is no longer tenable, as Lueeke 
(Deutsche Zeitschrift. f. Chirurgie, B, xxi, Heft 5) has shown 
conclusively that in fungous disease of joints the flexed position 
is induced by the irritation due to inflammation, as in that 
posture the least amount of pain is incurred; if the patient now 
attempt to walk he naturally contracts all the muscles, so as to 
avoid any movement which would aggravate the pain. This 
contracted state of the muscles, however, tends still to heighten 
the degree of flexion, as the flexors are naturally and anatom- 
ically stronger and Tess ensily fatigued than the extensors. 
Therefore, the longer this fiexed position has been maintained, 
the more marked it becomes, us is the case in paralysis originat- 
ing in the nervous centres, Luecke is of the opinion that, in 
chronic joint disease, the flexed position of the joint is adopted 
yoluntarily or from expediency, so as to facilitate the use of the 
limb, in the same manner ns scolio-lordosis is adopted to com= 
pensate adductio 8 ing ¥ ne patient is confined to 

id limping. The posture is 


uner as the varus position 

nges affecting the internal 
berosity of the tihia, 

‘uberkulose.” Berliner klin, 


a 





SYMPTOMS AND DIAGNOSIS. Aq 


Wochenschrifi, B. xxvii, No. 15, 1890) is of the opinion that 
contraction of muscles in tuberculosis of joints is the consequence 
of a reflex neurosis, Te cites, in illustration of the correctness 
of his position, a case of tuberculosis of the shoulderjoint in 
which he found the tendon-reflex of most of the muscles of the 
shoulder and arm greatly increased, but not so the mechanical 
irritability. 
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There can be but little doubt that this factor plays an 
important part in the produ nus uri 
the early stages of joint disease, and that the st 
in the joint which occur later, and which dete 
the joint in malposition, are due, at least part, to the 


ing from the prolonged muscular contractions | and the inflam- 
matory process, 
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Shortening of Limb—The impression has prevailed for a 
long time that the shortening of a limb affected by tubercular 
joint disease is caused almost exclusively by destructive changes 
in the articular extremities, but Julius Wolff ("Ueber trophische 
Storungen bei primaren Gelenkleiden,” Berliner klin. Woohen- 
schrift, Nos. 28, 29, 30, 1887) has shown that the extent of loss 
of substance does not always determine the degree of shortening. 
He has made the observation that, in some instances, the 
affected limb is actually elongated. He attributes the shorten- 
ing largely to a tropho-neurotic affection in ection with 
joint disease, which brings about « diminution in thickness and 
length of the bones of the affected limb. The same view is 
entertained by Valtat and Remak, Analogous conditions of the 
bones are met with in infantile paralysis and progressive muse 
cular atrophy (Friedreich, Volkmann). Whether the atrophy 
of the bones is due to a secondary neuritis or follows in conse 
quence of a reflex action of the trophic centres in the spinal 
cord Wolff is unable to decide, but is inclined to support the 
latter theory, which is the one so generally supported by French 
authors. 

Dislocation and Other Deformities of Joint—Contraction, 
rotation, lateral deviations, subluxations, and other abnormal 
positions usually indicate more or less destruction of the articular 
surfaces of the bones and structural changes of the ligaments. 
These malpositions are not seen in articular hydrops or the 
milder forms of synovial tuberculosis, while we find different 
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flammatory product consists of a plastic exudation, the removal 
of which proves exceedingly obstinate to all known methods of 
treatment. In the chronic variety the disease may be limited 
toa single joint; but more frequently a number of joints are 
affected simultancously or in succession. This disease resembles 
tubercular arthritis more closely than the acute and subacute 
varieties, in that it attacks not only the synovinl membrane and 
capsule of the joint, but not infrequently extends to the articn- 
lar extremities of the bones, giving rise to a complexus of 
symptoms which closely resembles caries sicea, 

Suphilitic Arthritis —In syphilitic joint affections occur- 
ring as one of the manifestations of the subacute form of syph- 
ilis during the second stage, the synovial membrane, para-artic- 
ular tissues, or periosteum are affected. In the tertiary form of 
the disease gummata develop in the subsynovial tissues or peri- 
osteum. ‘The syphilitic joint affections, during the second stage, 
are different from the rheumatic, in so far that the fever attend- 
ing the former shows marked paroxysmal exacerbations toward 
evening; at the same time involvement of the lymphatic glands 
and other luetic symptoms are present. In the tertiary form 
the joint and bone affections have the peculiarity that the affec- 
tions develop slowly, and the separate gummata appear as cir- 
cumseribed indurations. If any doubt remain as to the nature 
of the joint affection between syphilis and tuberculosis, this can 
be readily dispelled in a few weeks by placing the patient under 
an ene! antisyphilitic treatment. Gillette (“ Diseases of 
the Hip-Joint.” Medical News, July 11, 1891) relates « very 
interesting case of syphilitic coxitis in a child 7 years old, 
There was apparent lengthening, but actual shortening; 
atrophy of limb, but only slight tenderness; limb abducted 

flexed. The mother gave a history of the patient 
imi! tack four years previously. At that 
was treated by immobiliza- 
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which resulted in a complete recovery. The second attack 
resembled a typical tubercular coxitis. The usual treatment by 
rest in bed and extension proved of no avail. A well-marked 
syphilitic eruption again suggested a syphilitic cause, and a 
short course of specific treatment resulted again in a speedy 
and perfect cure, 

Osteitis Deformans.—Osteitis deformans, as it usually pre- 
sents itself, is recognized without much difficulty, and is not 
likely to be mistaken for joint or bone tubereulosis, When 
the disease affects the spine, the kyphosis resembles the eurva- 
ture in cases of tubercular spondylitis when a number of ver- 
tebree are affected at the same time. Marie describes such a 
case as acromegalia; but Virehow regarded it as a case of 
osteitis deformans. (Plate VI, Fig. 31.) 

Typhoid Arthritiz—A number of acute infectious diseases 
—notably typhoid fever—are followed, within a few days to sev- 
eral weeks after convalescence has been apparently established, 
by a non-suppurative destructive joint affection, which, in many 
respects, resembles tubercular arthritis, and which it is often 
very difficult to distinguish from the latter affection. 

Gibney (Transactions American Orthopaedic Association, 
vol. ii), in an article on “Typhoid Spine,” reports cases of dis- 
ease of the hip-joint which bear a close resemblance to tubercu- 
losis of this joint. One was that of a young lady, 18 years 
old, convalescing from typho-malarial fever and suffering with 
acute pain in the hip. Any movement of the limb would 
excite severe pain, Extension afforded relief in Jess than a 
month. Almost complete recovery followed in a few mouths, 
Gibney regarded this case, from a pathological stand- 
as a parvarticular lesion confined to the periosteum or liga 
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buttocks. Any attempt at motion of the right thigh caused 
reflex spastn. 
Sarconut of Joints. —This affection is exceedingly rare, and 
on this account it would most likely be mistaken for tubereu- 
losis unless special attention were given to differential diagnosis 
between these two affections, Gurré reports an interesting and 
rare case of diffuse sarcoma of the synovial membrane and liga- 
mentous structures of the knee-joint, (Beitwige sur Idlinischen 
Chirurgie, B. vii, Welt 1.) A woman, aged 34, died one month 
after amputation through the thigh, and, on post-mortem exam- 
ination, large and widely-diffused secondary deposits were found 
in almost every organ of the body. The diagnosis of the nature 
of the disease in this ease was at first attended with some doubt, 
as the swollen and pulpy condition of the affected joint sug- 
gested tuberculosis, Microscopical examination after amputa- 
tion showed it to be « diffused, round-celled sarcoma. of the cap- 
sule of the knee-joint, with medullary sareoma of the lower end 
of the femur. The author is of the opinion that the tumor 
started primarily in the soft structures of the joint, and not in the 
bone. The soft structures of the joint had been converted into 
a mass of very thick and firm tissue, and the disease had been 
so much diffused as to surround and compress the popliteal ves- 
sels, Before the amputation the temperature taken in the rectum 
had been irregular and at times high. According to Garr, in- 
explicable clevations of temperature at irregular intervals fre- 
es of sarcoma of bone, ‘The constitutional 
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liteal cysts, even those which occupy the portion of the bursm, 
are nearly all of articular origin, Of one hundred cases sub- 
jected to most rigid examination, not one was found which liad 
not a distinct articular origin. The most frequent variety of 
popliteal cysts is that which is found external to the tendon of 
the semimembranosus in the popliteal flexure. It is very promi- 
nent when the leg is extended, but seems to disappear on flexion. 
It implicates the bursa placed between the tendon of this muscle 
and the internal condyle. This bursa is, however, in closer rela- 
tion to the cavity of the joint than any of the other burs», and 
often communicates with it directly. Another form of cyst, not so 
frequently recognized, is that due to the outgrowth of the synovial 
membrane of the joint, It involves the bursa beneath the pop- 
litens, and appears as a deep-seated swelling in the upper portion 
of the calf. A third variety of popliteal cysts is that which ap- 
pears in the upper portion of the condyloid region. The bursa 
placed above the internal condyle is usually a prolongation: of the 
synovial lining of the joint. Finally, eysts may appear in any 
part of the joint, presenting the features of ganglion, but really 
due to the development of subsynovial eysts or to synovial hernia. 

Fehinococeus.—As an extremely rare chronic joint affec- 
tion, which might be confused with tuberculosis, must be men- 
tioned echinococcus, Fischer (Deutsche Zeitschrift f. Chirurgie, 
1891, Nos, 1 and 2) has reported the ease of a man 44 years 
old, in which, following an injury of the lower end of the left 
thigh, great pain, swelling, and fluctuation appeared at the 
knee-joint. An incision above and internal to the patella evacu- 
ated a considerable quantity of a thin, nearly clear fluid, with 
about a dozen echinoeoccus cysts. Swelling and fluctuation, 
however, returned. The knee-joint was then “exponcil; and many 
echinococcus cysts, with serous fluid, were evacua vase 
cular synovial membrane and the suspected ‘the eapsule 
of the joint were extirpated and the lower end of the femur 
thoroughly cleansed; complete recovery en: 
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local and general infection, Jeannel (Nouvelles recherches ex- 
périmentales sur la tuberculose et su curabilit&” Etude sur Ta 
fuberculose, p. 416) inceulated seventeen rabbits in the left ear 
with material taken from a tubercular cow. The ear of each 
of these animals was cut off three to four centimetres from the 
point of inoculation at intervals of twenty-four hours, and the 
specimens representing inoculations from twenty-four hours to 
seventeen days were carefully examined. Ten of the rabbits 
died of tuberculosis, The animals that lost the inoculated ear 
during the first four days presented well-marked tubercular 
lesions. In a second series of experiments conducted in the 
same manner, four of the rabbits were tubercular and six had 
escaped the disease, and in a third series all of the rabbits were 
found to be tubercular. From these experiments the author 
comes to the formidable conclusion that, after subcutaneons in- 
oculation with tubercular material in rabbits the disease has 
ceased to be local in twenty-four hours, and that generalization 
may take place in a few hours after inoculation. In all of the 
animals in which the inoculated ear was amputated within ten 
minutes after inoculation, no local or gencral tuberculosis was 
observed, but when the time was extended beyond this the 
animals became tubercular. Although the results of these ex- 
periments are, of course, not applicable to man, they teach the 
surgeon nt least an important lesson in that a local tubercular 
focns at any time may become the centre of a regional and 
general infection, and that its removal before this has oc- 
curred protects the organism against re-infection from this 
Source. At the same time it should not be forgotten that the 
removal of a peripheral tubercular Tesion has often a curative 
effect on similar internal lesions which can only be attributed 
to suppression of re-infection from the peripheral focus. Among 
the cases in whieh operative treatment under sue mstances 
gave the most happy results is one rel y ort in his 
clinique, December 20, 1888, He amputated the right arm 
and thigh for tubercular affections in a patient who was suffer- 
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ing at the same time from pulmonary phthisis. The patient’s 
general condition improved, and the bacilli in the sputum be- 
came much less in number. The improvement continued steadily 
for a long time. and was in progress when the report was made, 
when he was still an inmate at the Biettre. At the same time 
le Fort cited the history of another case, where the patient had 
already submitted to several amputations, and for whom he 
proposed to amputate the forearm for a new tumor albus. This 
patient was free from pulmonary tuberculosis, and recovered his 
usual health and weight after amputation. Post-operative re- 
sults are sometimes most favorable in previously tubercular 
patients, instances of which are reported by Thiéry. In one 
case the patient was suffering from osteo-arthritis of foot; at the 
same time he coughed up bloody sputa, Amputation of leg; 
healing of wound delayed by imperfect suturing; general health 
improved promptly. In another somewhat similar ease the 
general condition was very precarious before supra-malleolar 
amputation was made for tuberculosis of ankle; primary heal- 
ing of wound and recovery of former weight and health. 
Similar instances have repeatedly come under my personal ob- 
servation and could be indefinitely multiplied by cases from the 
general surgical literature, but enough has been said to show 
the value of efficient surgical treatment in peripheral tubercu- 
losis, even if or more of the internal organs are similarly 
affected. | b er in chronic tuberculosis 
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the fungous granulations do not undergo degenerative changes, 
but are converted into permanent connective tissue. A partial 
or complete synechia of the eavity of a tubercular joint is often 
one of the unavoidable results in such cases, leaving the joint 
in a permanently stiff condition. This endeavor on the part 
of the organism to limit the extension of the disease is often 
observed in eases in which the joint affection occurs in con- 
nection with osseous tuberculosis, As soon as perforation of a 
focus into a joint has occurred a wall of granulation tissue is 
thrown out around the circumscribed area of infection, and, 
under favorable circumstances, a partition of cicatricial tissue is 
formed which isolates the infected area from the intact portion 
of the joint. In such instances we have an illustration how the 
tubercular process is retarded, and sometimes permanently 
arrested, by the transformation of granulation into connective 
tissue. For such a favorable termination to take place, it is 
necessary that the tubercular virus should be attenuated by age 
or a want of proper nutrient medium, or that the pathogenic 
effect of the bacilli should be neutralized by an adequate resist- 
ace on the part of the tissues before degenerative changes have 
occurred in the granulation tissue. The course of articular 
tuberculosis is so variable in different cases that it is impossible, 
during the early stages of an attack, to predict anything certain 
in reference to the probable final outcome. A spontaneous cure 
is more likely to take place if the patient is young, not anwmic, 
and at the same time well nourished. The hygienic surround- 
ings must also be taken into consideration in rendering a prog- 
nosis, The hereditary is more grave than the acquired form. 
The disease shows greater tendencies to limitation in Y 
than in persons ‘Past the Page of pAb Among th 
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eure in two or three years, with some loss of motion in the joint. 
Tt is often difficult to ascertain, in a given case, when the lesion 
can be considered as cured. As the most reliable evidences that 
such favorable termination has taken place must be considered 
disappearance of swelling, pain, tendemess and restoration of 
fanction as far as this can be expected. The patient should 
not be permitted to use the limb until the active symptoms of 
inflammation have disappeared. 'The danger to life arises from 
the existence of complications, foremost among them being 
septic infection, pulmonary or gencral tubereulosis, and amyloid 
degeneration of important internal organs. Septie infection 
is caused either by localization of pus-microbes brought to the 
tubercular focus through the circulating blood, or, what is more 
frequently the case, through an infection-atrium, created by a 
spontaneous opening through an operation wound, an explora~ 
tory puneture, or, finally, through a fistulous communication 
with the joint. Many neglected cases of joint tuberculosis die 
annually of pulmonary or general tuberculosis. Billroth states 
that in sixteen years 27 per cent. of all cases of bone and joint 
tuberculosis, under his observation, were lost in this way. Konig, 
from a table of one hundred and seventeen operations for tuber 
culosis, found that after four years 16 per cent. died of general 
tuberculosis. If a patient escape death from septic infection, 
after secondary infection with pus-microbes, he is liable to 

imb several years later tom id degeneration of important 


internal organs, the spleen, the liver, and especially the kidneys, 
with its accompanying anasarca, The prognosis must rest, then, 
in each individual ease, upon the age of the patient, the location 
and extent of the disease, the general condition of the patient, 
and the presence or absence of complications, 
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Trearvent or TosercuLosis or Jos. 


General Treatment—The successtiil treatment of a tuber- 
cular bone or joint affection requires that the patient should re- 
ceive the benefits to be derived from both local and general 
treatment, The surgeon should not only make use of every 
local resource best calculated to cure or remove the local lesion, 
but must also possess and apply the knowledge and skill of an 
intelligent physician in the treatment of such cases, The neces 
sity of general treatment, hygienie, climatic, dietetic, and medical, 
muat become apparent, if, as hes been shown by clinical expe- 
rience and post-mortem examinations, that the local affection in 
the bone or joint is, in the great majority of cases, but a mani- 
festation of the existence of a tubercular focus in another and 
perhaps inaccessible part of the body. A failure on the part of 
the surgeon to institute and carry out a rational course of gen- 
eral treatment would be as detrimental to the patient as a sole 
reliance upon it in curing the local affection. Both extremes are 
equally dangerous, and should be carefully avoided. Although 
itis a familiar fact that tubercular affections of bones and joints 
manifest an intrinsic tendency to progressive aggravation by 
local extension and systemic re-infection, cases of spontancous 
enre under favorable conditions are by no means rire. Jt may 
he laid down aa a general yule that whatever contributes toward 
the improvement of the general health of the patient retards the 
progress of the local lesion and brings about the most favorable 
conditions for a spontaneous eure, and at the same time greatly 
adds to the success of operative treatment. ar 

Hygicnic—Hyzgienic treatment should n ly be made : 
use of'as a curative agent in the treatment o| 
of bones and joints, but is equally important as 
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joints. A well-sclected dict is of the utmost importance in main- 
taining nutrition and a normal quantitative and qualitative 
blood-supply,—conditions which are best caleulated to prevent 
localization of floating tubercle bacilli in the bones and joints, as 
well as in other organs, and to check extension of the disease 
after it has become developed. Milk, cream, egys, oysters, ruw or 
rare roast meats, with a liberal allowance of fruit, are the articles 
of food best adapted to fulfill these indications. As regards food, 
Bidder (“Ueber zuwartende u. thiitig eingreifende Behand- 
lungsweisen der Gelenktuberculose.” Deutsche Zeitschrift f. 
Chirurgie, B. xxi, Heft 2, p. 80), in speaking of the treatment 
of these diseases, lays stress on the avoidance of substances rich 
in potash, and also of starchy materials, and strongly adyises 
the employment of albuminous foods rich in soda and fat. 

A probable confirmation of this view is the noteworthy 
fact that tuberculosis is, as a rule, very common in herbivorous 
animals, and can usually be readily induced in them artificially 
by inoculation; while, on the other hand, it seldom occurs 
spontaneously in the carnivera, and these, as experiments show, 
have also proved more refractory to inoculation, feeding, and 
inhalation experiments, Man, who subsists on a mixed dict, 
stands midway between these two groups in his susceptibility to 
this disease, tuberculosis being more often local and less virulent 
than in the herbivora, while it is much more frequent and de- 
structive than in the carnivora, In this way also Bidder ex- 
plains the much greater frequency of tubercular diseases in the 
western part of Germany than in the eastern, although the 
density of the population is greater in the latter, 1t appears 
that the inhabitants of eastern Germany employ less vegetable 
diet than in the west, and eat large quantities of salt meat. Out- 
door exercise should be insisted upon as an im 
lactic measure in persons predisposed to tube: 
be advised as an important part of treatm 
which the character of the local lesion offers 
tion, A change of residence from a badly- 
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Internal Medication.—So far we are not in possession of a 
single remedy which acts as a specific on tubercular tissue as 
the preparations of iodine do on syphilitic produets. The drugs 
which have proved most useful are medicines which improve the 
general health. Bitter tonics are indicated when the appetite is 
poor, some preparation of iron when the patient is anwmic, and 
codliver-oil and its substitutes will prove beneficial in restoring 
flesh and strength in patients with unimpaired digestion. Cod- 
liver-oil should be given an hour and a half after meals, and in 
gradually increasing doses. Moeller’s pale oil is the best, and 
does not disturb digestion as much as the different compounds 
of oil, iodine, ete., and the various emulsions sold at more than 
double the price of the more palatable pure oil. Among the 
preparations of iron, the iodide deserves special mention, It 
can be given as the syrup of the iodide of iron, in doses of from 
15 drops to a teaspoonful some time after meals, or one to two 
Blancard’s pills three times a day. At one time Langenbeck 
(“Ueber den Einfluss von Avesenik Behandlung auf Gelenk- 
tuberculose.” Deutsche Med. Wochenserift, B. x, p. 235) had 
faith in the administration of arsenic in the treatment of 
tubercular affections of bones and joints, and recommended its 
use especially in the after-treatment after resection. I have 
given the arsenic treatment a fair trial in different forms of 
surgical tuberculosis, either with negative or sometimes harmful 
results. Hofmokl (‘ Ueber die chirurgische Behandlung seroph= 
uléser u. tuberculdser Leiden.” Wiener Med. Zeitung, Novem- 
ber 22, 1889) speaks well of the use of iodine, but. 
been able to satisfy myself that any of the many pr 
of this deny had any influence in arresting or othe 
ably influencing the tubercular process, Potassi 
found useful in the treatment of tubcreular 
with amyloid degeneration of the kidney 
such cuses the amount of albumen in t 
creased and the general health improved 
of iodine exerted a favorable influence on 
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the tubercle, with consecutive cicatricial contraction and healing 
of ulcer, The guaiacol was administered by inhalation, by subeu- 
taneous injection, or by the stomach. This author became 
satisfied long ago that external tuberculosis is only a peripheral 
manifestation of more deeply seated occult foci, and that all 
Kinds of local treatment are inadequate to combat the disease 
successfully. It has been his endeavor to find some drug which, 
when administered in sufficient doses and for a requisite length 
of time, should prove efficient in curing inaccessible existing 
lesions, thus preventing re-infection of the body. Since 1885 he 
has subjected all of his tubercular patients to guaiacol treatment, 
in addition to appropriate local treatment. Of one hundred 
cases, seventy were cured, sixteen were improved, and four died; 
during the treatment only three died,—two of tubercular menin- 
qitis and one of an intercurrent diarthora. At first he adminis- 
tered the drug in the form of emulsion, but at the present time 
he gives it in milk, coffee, beer, or any other pleasant men- 
struum, According to the age of the patient, he gives from 2 
to 5 drops four times a day. He places great stress on con- 
tinuing this treatment for three months toa year and a half 
Tn his interesting little book on this subject he gives a detailed 
xecount of over one hundred cases of different forms of tubercu- 
Iosis treated by this drug, and the results obtained in many of 
the cases were certainly such that could not be attributed solely 
to the local treatment which was conscientiously employed at 
the same time. Local relapses and general dissemination were 
more effectually prevented than by any known local method of 
treatment unassisted by such general treatment. For the last 
four months every tubercular patient in my clinic and hospital 
practice has bie placed on the guaincol treatment, and, from 
the experience so far obtained, 1 believe, with the most happy 
results, 4 





CHAPTER XX. 
Loca, Trearmest. 


ALruoteH the existence of a tubercular bone or joint affeo- 
tion usually is only an indication of the presence of an older tuber- 
cular focus in some other part or organ, the clinical fact remains 
at the primary focus frequently remains in a latent condition, 
al ust reinfection is more likely to tuke place from the bone 
or joint lesion. It is on this account that the general treatment, 
no mutter how well it may be planned and how admirably it 
may be executed, can never supplant the necessary local treat- 
ment, The local treatment consists of such means and measures 
which are best adupted to pluce the affected parts in the most 
favorable conditions to undergo a spontaneous cure, and if 
this, the ideal result, is no longer attainable on account of the ex 
tent of the disease or the character of the structural changes 
which have already taken place, the rendering harmless or elim- 
ination of the infected area for the purpose of preventing further 
local and general infection, and, if possible, to restore function 
of the infected part or limb. The local treatment must, therefore, 
necessarily vary according to the location, extent of the disease, 
and the character of the inflammatory product. During the 
early stage of the disease, under favorable circumstances, the 
simplest local treatment may prove successful in arresting fur- 
ther progress, and in rendering the necessary assistance to bring 
about a spontaneous cure; while, on the other hand, if the dis- 
ease is extensive, and the tissues have undergone irreparable 
changes, nothing short of a formidable and mutilating operation 
will answer the indications. 

Itest—One of the cardinal points in the treatment of in- 
flammatory processes, irrespective of their cause or causes, is to 
secure for the inflamed part a condition approaching, as nearly 
as it is possible, absolute physiological rest. While it is gen- 
erally conceded that it is necessary to secure rest in the treat- 

(192) 


ment of a tubercular affection of a bone or joint, there can be 
no doubt that this part of the treatment has been overdone, and 
has resulted in # great deal of harm to limb and patient, Jt ix 
one of the most dificult things in surgery to decide how long rest 
should be continued in the treatment of an inflamed joint. No 
absolute rules can be laid down to decide this matter, Enforced 
rest, continued beyond the time it is required, has resulted in 
serious damage to joints in which an carlier suspension of this 
part of treatment would have yielded much better functional 
results. The injurious effects of prolonged rest on healthy 
joints have been made the subject of careful clinical and ex- 
perimental studies. Volkmann (* Ueber den Hydarthros steif 
gehaltener Gelenke.” Berl. Klin. Wockenechrift, No. 30-31, 
1870) reported, in 1870, twenty cases of effusion into otherwise 
healthy joints, that had been immobilized for a number of 
weeks in the treatment of fractures and adjacent diseased 
joints. The joint affection usually appeared soon after the pa- 
tient made the first attempt to use the limb. The effusion, as 
a rule, made its appearance in a short time, and varied much 
as to amount. Volkmann attributes the hydrops to the rigidity 
of the synovial membrane and periarticular connective tissue, 
caused by the prolonged rest and immobilization. The move- 
ments in the joint produced harmful traction upon the short- 
ened and rigid structures, producing distortion and its conse- 
quence, — distortion-arthro-meningitis. The effusion usually 
disappears spontancously, as soon as the capsule of the joint 
is restored to its normal conditions. 

In view of this experience, the author asserted that it was 
difficult for him to decide in how far rest and systematic use of 
a joint may be resorted to with greatest advantage in the treat- 
ment of chronic synovitis. 

The late Professor Reyher, of St. Petersb 
Veriinderungen der Gelenke bei dauernder Deutsche 
Zeitschrift f. Chirwgie, B. cxi, p. 189), made quite numeraiis 
experiments on young dogs to sitatn the effects of prolonged 
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- inflammation of the structures of the joint; it: 
necessary in the treatment of suppurating joints. — 
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and passive motion in a joint the seat of extensive disease 
must result in aggravation of the local conditions, and, at the 
same time, become # direct cause of loeal and general dissem- 
ination by forcing mechanically tubercle bacilli or even small 
fragments of infected tissue into the surrounding connective- 
tissue spaces or the veins, A joint often remains tender and 
painful for an indefinite period of time, even after all other 
evidences of inflammation have subsided, and it this class 
of cases that the best judgment is necessary to decide when it 
is best to substitute active and passive motion for rest. In 
tubercular hydrops of joints and in fungous synovitis moderate 
use of the joint docs not interfere with the proper treatment for 
these affections, and immobilization in such cases is superfluous 
and often positively injurious, It is, however, entirely different 
in osteo-arthritis and advanced cases of primary synovial tuber- 
culosis, as in these instances pain is a conspicuous symptom and 
is always aggravated by any attempt to move or use the joint; 
at the sume time, the tendency in these cases to- contractures is 
always apparent, and scrious deformities can only be prevented or 
corrected by proper mechanical support. Extension of a primary 
osseous focus to an adjacent joint is hastened by use of the 
limb, and for this reason alone it would become necessary to 
secure rest for the joint in the treatment of primary tuberculosis 
of bone. Rest for an inflamed joint is secured in different 
ways, according to location of the disease and the intensity of 
the inflammatory process. ‘The most perfect rest is attained by 
the recumbent position in bed, combined with immobilization 
of joint by a proper fixation dressing. 

Rest in Bed.—The recumbent position secures 
tremities and the spinal column the most favoral 
for rest, and if the inflamed part is at the sar i 
proper position it will be a valuable aid to th 
lation in the affected bone or joint. Enforced 
becomes necessary in the treatment of most case Pi 
disease, with or without extension, and is indispensable i in the 





position in a plaster-of-Paris dressing according to the 
80 fully perfected by Sayre. Test and fixation of the 

joint can be secured by placing the forearm in a slin 
ening the arm to the side of the chest with a broad s 
adhesive plaster or bandage encircling the chest. Ch 
fortable, and useful fixation splints can be made of wire 
which is sold by the yard and can be cut into strips of 
sired length and width with a pair of stout shears. 
splints can be bent at any desirable angle, and can ben 
accurately to the limb. When carefully padded with abso 
cotton they fit the limb occurntely and give uniform, equ 
support. As a rule, they should embrace one-half or 
of the circumference of the limb, The most efficient fi 















LOCAL TREATMENT, 


dressing is the permanent circular splint made of plaster-of-Paris, 
starch, dextrin, or water-glass. A splint of this kind must be 
applied with the greatest care, in order to prevent gangrene from 
circular constriction and deeubitus from pressure. A layer of 
absorbent cotton, at least an inch thick, should surround the 
limb, and special padding over subcutancous bony prominences 
must be provided for, and the splint applied from the periphery 
of the limb; starting, for instance, from the toes in using this 
dressing for the lower extremity, and from the metacarpo- 
phalangeal joints for the upper. Patients wearing a circular, 
plastic, permanent splint should always remain under the obser 
vation of the surgeon, and should be frequently seen in order to 
prevent disastrous consequences. Fixation splints for elbow- and 
wrist- joints should never extend farther than the base of the 
fingers, as when these are confined in the dressing in the ox- 
tended position, even for a short time, more or less stiffness will 
surely result from the faulty position. In tubercular disease of 
the elbow-joint, requiring in its treatment long-continued rest 
and fixation, the forearm should be flexed upon the arm at right 
angles, and in a position half-way between pronation and supi- 
nation, with the arm and forearm supported upon a posterior 
wire-ganze splint. Immobilization of the wrist<joint can be 
effectually attained by confining the forearm and dorsum of 
hand upon a posterior splint, with the hand in a straight or 
slightly extended position. The sling isa necessary supplemen- 
tary appliance in connection with all fixation dressings of the 
upper extremity. In the treatment of bone and joint tubercu- 
losis of the lower extremities, a fixation dressing is only to be 
applied when the limb is in a useful position or after it has been 
brought into such by appropriate treatment. Fle 0 
thigh upon the pelvis in hip-joint disease, and 

tubercular disease of the knee-joint, must 

bed and extension by weight and pulley un ‘the | 

into a useful position before either of these joints « li 
The only dressing which can fix the hip-jomt completely is a 





an mouth with the hand, wrist. straight. 
fixation splint is used, it is necessary to remove it 1 
or weeks for a thorough inspection of the joint and 
ascertain if it is producing undue pressure at 
patient must be instructed in reference to the 
ing such an occurrence and requested to report 
these arise. 

Extension. —As a therapeutic resource in sur 
manent extension was known to Guy de Chauliac; 
mentions it, and Bell alludes to it in commenting up 
treatment of fractures of the femur. In America it 1 
used by Tyson, in 1819, and described ten years 1 
method of treatment appears to have been entirely 
until it was again revived by Luke Howe (1824), 
(1839), and more recently by Gordon Buck. In 183 
of Easton, Pa., the preceptor of the lnte Prof. S. 
used strips of adhesive plaster for making the ext 
in 1844 Wallace introduced this technique as a routine 
ment in the Pennsylvania Hospital, and the method w: 
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described by Sargent the same year. Benj. Brodie was the 
first one to apply this method in the treatment of inflammation 
of joints; but the credit of establishing it asa legitimate pro- 
cedure in practice in the treatment of joint affections belongs to 
G. Ross, who wrote elaborately on the subject in 1854. A 
great deal has been said and written on the value and modus 
operands of permanent extension in the treatment of diseased 
joints. The more enthusiastic exponents of this method of 
treatment maintain that the beneficial results are due to a sepa- 
ration of the inflamed articular surfaces, while others claim that 
such an effect under ordinary cireumstances is not realized, and 
that the beneficial results following its use are due entirely to 
the abatement of muscular spasms and the rest which it secures 
for the joint. 

Volkmann (‘Ueber die Behandlung der Gelenkentzim- 
dungen mit Gewichten.” Berl. klin. Wochenschrift, Nos, 
5-6, 1868) taught that permanent extension in the treatment 
of inflamed joints proves useful by diminishing the mutual 
pressure between the inflamed surfiaces,—a doctrine strongly 
supported by Sayre and most orthopedic surgeons. 

Schultze (** Untersuchungen uber die Distractionsfihigkeit 
der Grossen Extremetatengelenke.” Deutsche Zeitschrift f. 
Chirurgie, B. viii) believes that extension not only diminishes 
the mutual pressure between the articular ends of the bones, 
but that it can be carried to such an extent, in the treatment of 
inflamed joints, as to separate the surfaces completely. Tn his 
experiments on the endaver he succeeded in separating the 
articular surlaces of the knee-joint under a traction of twenty- 
five pounds continued for forty-eight hours, one millimetre on 
the inner and one millimetre and a half on the outer side. If 
he immobilized the femur completely the same traction force in 
twenty-four hours doubled the diastasis. 

Tn the shoulder-joint the separation effected under eight 
pounds of traction force amounted to three and a half milli- 
metres. The same traction force produced a similar effect in 




























opinion that this effect canbe nought abode by cl 
diseased joints, and that to it should be attributed the 
results of this method of treatment, One of the first effect 
extension in the treatment of coxitis is diminution © 

especially the nocturnal exacerbations enused by the 
cular spasms; and as this result is obtained in 
tuberculosisas well as when the joint is implicated, 
the outcome of rest and cessation of muscular spasms, 
separation of the articular surfaces. In advanced eases, 
disease the ill effects of pressure-atrophy in the diseased 
lar extremities are diminished by the extension treatment. 
same treatment also exerts an important orthopwdic inf 
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as it brings the limb into the most desirable position and dimin- 
ishes the liability to permanent contractures from pressure 
atrophy and cicatricial contraction of the synovial membrane 
and capsule of the joint. Permanent extension is indicated in 
the treatment of inflammation of the hip- and knee- joints 
which bas already given rise to muscular contraction and de-— 
formity. In the absence of these secondary results it is better 
to resort to some of the different immobilization dressings which 
will not confine the patient to his bed. Extension is a safe and 
exceedingly valuable resource in the prevention and correction 
of recent contractures about the knee- and hip- joints The 
simplest method to make extension is by the use of weight and 
pulley. Ordinary adhesive plaster is very prone to cause irrita- 
tion of the skin in young children and in persons with a thin, 
delicate skin, and on this account a non-irritating adhesive sub- 
stance should be used. Either the ordinary lead plaster or the 
English moleskin adhesive plaster answers an excellent purpose. 
The great rule which should guide the surgeon in making ex- 
tension of a limb that has become contracted by tubercular dis- 
ease of a joint or one or more of the epiphysial extremities is 
to make first the traction in the direction of the faulty axis, and 
only gradually change the angle until the desired position is 
reached. If the thigh is much flexed in hip-joint disease or the 
leg in inflammation of the knee-joint it will often be found 
advantageous to place the limb upon a double inclined plane, 
and in the former case apply extension to the thigh alone in the 
direction the limb has assumed and gradually diminish the angle 
of the inclined plane until this can be dispensed with and ex- 
tension applied in the usual way. Tn the latter case the same 
precautions are carried out, Extension in the normal axis of 
the limb in such cases can often not be borne on 

pain which it causes; at the same time, by i 

ure between the articular surfaces at a point whe 

is most advaneed, it would rather favor than prevent subluxation. 
The amount of traction to be employed must necessarily vary 
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from two to twenty-five pounds, according to the age of the 
patient and the nature of the indications to be fulfilled. The 
safest rile to follow is to commence with a small weight aud 
gradually increase it until the proper amount is reached. Ex- 
tension is only the preparatory treatment for the use of a fixation 
dressing, and should be suspended as soon as the limb has been 
brought into a useful position, as whem it is continued beyond 
this time it ceases to be of any benefit and may seriously impair 
the subsequent functional utility of the joint. Contra-exten- 
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Drwrertows i Disnast ov Tite KxmeJoUsT Witicr WAS CAUMED BY 
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sion is made by the weight of the body by raising the foot of 
the bed. Direct contra-extension is unnecessary and a souree 
of great inconvenience and often of actual suffering to the patient, 
In some cases it is necessary to make extension in more than 
one direction for the purpose of correcting deformities caused 
by the intra-articular disease. 2 farnishes a good illustra 
tion of the indications and application of multiple extension in 
the treatment of inflamed and deformed joints. 









Hutchinson, of Brooklyn (* On the Mechanical Treatment 
of Chronic Inflammation of the ILip-, Knee-, and Ankle- Joints 
by a Simple and Efficient Method, the Physiological Method, 
with Cases.” Medical Record, No. LO, 1879), has devised a very 
simple and yet effective method of making extension in the 
treatment of the larger joints of the lower extremity. The 
patient is made to walk on crutches, the healthy limb being 
supplied with a shoe provided with a raised cole. ‘The affected 
limb being suspended makes the necessary extension by its own 
weight; so that this simple device secures both rest and extension, 
while the patient has the benefit of out-door air and exercise, 
Hutchinson claims that in coxitis the numerous muscles sur- 
rounding the hip-joint immobilize the joint sufficiently, while 
in the treatment of inflammation of the knee- and ankle- joints 
he advises immobilization by some kind of a fixation dressing 
in connection with the auto-suspension treatment. ‘This method 
of making extension is of specinl utility in the treatment of 
affections of the large joints of the lower extremity during the 
early stage. It is also valuable in the after-treatment of cases 
in which by previous treatment the inflammation has been 
lessened and deformity correeted, as well as after excision of 
joints us soon as the patient is able to leave his bed. 

Portable Extension Apparatus—Recognizing the deletes 
rious effects of prolonged rest in bed, necessitated by making 
permanent extension, on the general health of patients suffering 
from tubercular affections of the large joints of the lower ex- 
tremity, orthopwdic surgeons have devised a number of inge- 
nious instruments with the expectation that they w 
the same purpose as permanent extension mio 
tages incident to in-door confinement. T! nts best 
known, and which have given most satisfaction, are those in- 
vented by Taylor, Davis, Sayre, Volkmani . 
and Thomas. The more costly and co 
are now seldom used. ‘The one which st now in the 
treatment of hip-joint disease is the Thoma It is the 
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simplest, cheapest, and yet the most efficient apparatus in limit- 
ing motion in the hip-joint in patients that are able to walk on 
crutches, The claim made for these instruments that they, if 
properly applied, would prevent pressure between the joint sur- 
faces is unfounded. No patient would bear for any length of 
time the amount of traction and counter-traction to accomplish 
this object. None of these splints are of any use unless the 
limb ‘is nearly in a straight position, and they are, therefore, 
at best only supplementary aids to permanent extension, in the 
majority of cases. Hutchinson’s method of suspending the 
affected limb makes more efficient extension than any of the 
so-called extension splints, while immobilization is more per- 
fectly attained by some one of the fixation dressings already re- 
ferred to. A circular or removable fixation splint, combined with 
extension, as advised by Hutchinson, is by far a more efficient 
treatment than the use of extension svlints, and, at the same 
time, more comfortable to the patient. 


CHAPTER XXI. 
Locat Treatuent (continued), 


Brisement Foreé —The rapid correction of deformities pro- 
duced by paralysis, inflammation of bones and joints, is called 
brisement foreé or redressement. Forcible extension of a con= 
tracted limb is now less frequently resorted to, because experience 
has shown that efforts of this kind have often been followed by 
an acute destructive inflammation of the joint, and in operations 
done for tubercular affections, even by miliary tuberculosis. 
(Verchére Progrés Médieal, 1886, No. 24.) This procedure 
should be limited to recent cases if for any reasons permanent 
extension is not applicable or has proved inefficient, and, later, 
again after the inflammatory process has subsided and has left 
the limb in a contracted condition, It is positively contra- 
indicated if fistulous openings lead into a suppurating joint, 
and if thin scars adherent to the articular extremities are in the 
way of complete extension, as such scars are liable to be torn 
by the sudden efforts to straighten the limb,—an accident which 
might lead to serious results, It is also not applicable in cases 
where the disease has resulted in partial dislocation of the ar- 
ticular extremities, as under such circumstances the forcible 
straightening of the limb might increase or complete the disloca- 
tion. This is especially trne in the case of partial dislocation of 
the head of the tibia backward with outward rotation of the leg, 
Tn well-selected cases this method of treatment expedites the cure 
and places the limb at once in a useful position. In the second 
class of cases intra-articular adhesions and muscular conte 
tures are to be overcome by manual force. It 
operate under full anmsthesia in order 
caused by muscular contractions. Thea 





eee es shown that the use of external remedie 
description exert no direct healing powers on the intra 
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or intra-articular lesions, and that all the best of them can 
accomplish is to improve the circulation in the affected parts, 
and thus indirectly influence favorably the healing process. 
Compression.—Thie value of equable, long-continued com- 
pression of parts the seat of chronic inflammation is well known. 
‘The artificial external support supplied in this manner assists 
the weakened, inflamed capillary vessels and promotes the ab- 
sorption of the inflammatory product. This therapeutic measure 
is of no value in the treatment of bone tuberculosis as long as 
the inflammatory process remains intni-osseous. Its beneficial 
effect is most marked in fungous synovitis and after tapping or 
aspiration of a joint for tubercular hydrops. Circular compres- 
sion made with a flannel or elastic bandage or strips of adhesive 
plaster requires great care, as, in case the circular constriction is 
too firmly applied, it might interfere with or arrest completely 
the circulation in the peripheral portion of the limb, Tn mak 
ing circular compression of a joint the limb must be carefully 
bandaged from the periphery as far as the joint, which is then 
supported by strips of adhesive plaster, which are made to cross 
each other in front at an obtuse angle; or the joint and the limb, 
for some distance below and above it, is compressed with an 
elastic-webbing bandage, which is applied with sufficient firm- 
ness to give uniform support withont interfering with the cireu- 
lation in the deep vessels, In some cases it is advisable to com- 
bine compression with fixation of the joint. These objects are 
attained to a certain degree by a cireular fixation dressing, by 
interposing between the joint and the splint a thick layer of 
absorbent cotton, light pressure being made by the elastic-cot- 
ton compress. In other cases, especially in the treatment of 
chronic inflammation of the knee-joint, the limb is b 
from the toes to the knee-joint and fixation 
posterior hollow splint, when compression is 
of adhesive plaster, which encircle the an' 
joint and the splint. This method of n ompression is 
particularly useful after tapping the knee for tubercular hydrops. 
















greater ov lesser intensity, Cold, when ap 
acute attacks, becomes a valuable remedial ag 
ducing contraction of the small blood-vessels 
at least an inhibitory effect upon the tub 
inflamed tissues. The contraction of b 
place wuler the application of cold, has a t , 
stagnated capillaries of their surplus contents and 
Surther mural implantation of bacilli or a 
+ Microbes in the tissues can only multiply at a 

ture, and if this can be kept at a point low enough 
their increase, without injury to the tissues, by the 
application of cold, this agent fulfills, at least in p 
the causal indications in the treatment of inflamn 
however, stasis has already taken place in the cap 
affected, the application of cold will prove harmful, ax 
tend to prevent the formation of an adequate collateral 
tion. This agent will therefore prove beneficial in 
ment of tubercular bone and joint disease during 
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stages and during the interval of acute exacerbations. Em- 
ployed at such times, its usc is often followed by diminution of 
pain, swelling, and tenderness, and initiates a process of repair. 
If its use is not followed within a short time by improvements 
such as have been enumerated it is evident that the proper in- 
dications are not present in the case, and its further use should 
be dispensed with. When it appears desirable to resort to the 
use of cold, this remedy should be applied in the form of an 
ice-bag, ‘The part to which the ice-bag is to be applied can be 
covered with several layers of a wet towel, as, otherwise, the 
prolonged use of the direct application of ice may not secure the 
comfort desired and may endanger the superficial circulation, 
The sensutions of the patient can be accejiled as a safe guide ax 
to the degree of cold to be used and the length of time it should 
be continued. 

Antiseptic Fomentations.— If cold applications are not 
agreeable to the patient, or if they are not indicated by the loca- 
tion of the disease or the stage of the inflammatory process, 
warm fomentations can often be substituted for them with 
benefit to the patient and to favor the reparative process, Ex- 
ternal heat stimulates the peripheral capillaries and relieves 
internal congestions, and in doing so acts favorably on a deep- 
sented tubercular focus in a bone or joint. The old-fashioned 
filthy poultice of flaxseed, slippery elm, bread and milk,and the 
many unmentionable, disgusting substances that have been used 
for centuries in the treatment of localized inflammation, have 
no longer a place among the resources of the modern aseptic sur= 
geon. The common poultice is a hot-bed for pathogenic bacteria, 
and, as such, it should be discarded. The surfuce to which a 
fomentation is to be applied should be thoroughly cleansed with 
warm water and potash soap, Priesnitz’s ordinary local hydro- 
pathic pack answers often an exeellent purpose in relieving pain 
and in stimulating the reparative process around a tubercular 
focus. A thick compress wrung out of hot water is made to 
envelop the limb for some distance beyond the part affected or 

u“ 
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surrounding vessels to increased action, and exerts potent in 
fluence in restoring the normal circulation in the affected capil- 
lary yessels, promotes absorption and increases nutrition of the 
wasted atrophic museles. ‘The masseur should be instructed to 
apply some absorbent preparation before the frictions and 
manipulations are made, as the endermie use of absorbent drags 
in this manner will increase the efficacy of the treatment. A 
drachm of potassie iodide or half a drachm of iodoform to an 
ounce of lanolin or sanitas will be an excellent preparation for 
this purpose. Cold and hot douches, passive and active motion, 
combined with massage, will often expedite a cure by increasing, 
the circulation and nutrition of the part or limb. 

Counter-irritation—The idea that an inflammation arti- 
ficially produced in the vicinity of an inflamed bone or joint 
would exert a curative influence, that prevailed for such a long 
time and received the support of the most prominent surgeons, 
is no longer tenable. Cuauterization, blistering, seton, moxa, 
and the application of tincture of iodine in full strength, and 
other irritants are not only useless in the treatment of bone and 
joint tuberculosis, but positively harmful. Anything which 
destroys the continuity of the skin over a tubercular focus adds 
to the suffering of the patient and may ereute an infection-atrinm 
Sor secondary infection. Mercurial inunctions, of value in the 
treatment of syphilitic bone and joint affections, are positively 
contra-indicated in the treatment of tubercular lesions. As 
patients and their friends always entertain the highest opinion 
of the utility of external applications, it is often necessary, in 
order to retain their confidence, to prescribe an absorbent non- 
irritating ointment to prevent them from passing into the hands 
of charlatans before the time has arrived to resort to more 
effective and radical measures. 

Flectricity —Neither the constant nor thi 2 fare current 
can have a curative effect on the tubercular lesion, but both are 
useful in the treatment of one of the most constant remote 
effects of tubercular processes in bones und joints—muscular 
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of the first to resort to the trocur as a th 
the treatment of chronic synovitis with 
the joint with an ordinary trocar, after 
the joint and enforced rest in bed for two 
thirteen cases treated by this method, and had 
any unpleasant consequences which could b 
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The value of repented toppings of f 
prominently brought to the attention of the 
country by Bauer, of St. Louis. (‘Clinical Le 
drarthos, Hemato-arthrosis, and Perforating Wi 
Knee-Joint.” St. Louis Medical and Surgical 
1870.) He spoke especially of the advantages 
tapping for hydrops of the knee-joint. Before 
forced the fluid into the upper recess of the joint by 
and compresses and exercised great care in gr 
the entrance of air into the joint through the ean 
trocar. After evacuation of the joint he applied 
with graduated compresses and strips of adhesive 
confined the limb upon a straight posterior splint. 
introduction of the aspirator by Diculafoy this in 
partially displaced the trocar in the removal of fluid from 
and we now speak of aspiration as well as tapping of 
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The aspirator gives greater security against the entrance of air 
than the trocar in the hands of surgeons whose experience with 
this kind of treatment is limited. With proper care, however, 
this accident can be prevented with certainty in using the tro- 
car, If, as is now customary, the evacuation of a joint is fol- 
lowed by intra-articular irrigation and medication, a trocar is 
preferable to an aspirator, Carelessness in the use of the latter 
instrument is attended by great danger, as it has happened that, 
instead of making aspiration, air was injected into the joint, 
and in one case, which has been reported, this accident was 
the cause of sudden death on the operating-table; the injected 
air undoubtedly found its way into the veins, and death resulted 
from airembolism. In using either of these instruments it is 
necessary to resort to strict antiseptic precautions to guard effec- 
tually against secondary infection. ‘The instruments should be 
sterilized by boiling or by heating them sufficiently by passing 
them through the flame of an alcohol-lamp. The site for the 
puncture must be thoroughly disinfected. Before the puncture 
is made the skin should be drawn to one side, so that, after the 
removal of the cannula or needle, the deep puncture may be 
subeutancous. The point where the puncture is to be made 
should be carefully ascertained for each individual joint. As « 
rule, a place should be selected where the joint is nearest to the 
surface. To tapping the hip-joint the puncture is made at the 
upper margin of the great trochanter, at a point equidistant 
from its anterior and posterior border, from where the instru- 
ment is plunged in a downward and inward direction until its 
point has reached the neck of the femur, when the thigh is 
adducted and the instrament advanced until solid resistance 
. The knee-joint is most accessible at a 
point corresponding with the upper recess of th 
on the outer side, a little above and external tr 
instrument should be inserted boldly until its poi 
the patella, In tapping the ankle-joint the foo 
tended and the puncture made at a point anteriorly corresponding 





CHAPTER XXIL 
TUBERCULIN TREATMENT. 


Soon after Koch delivered his famous address at the Berlin 
Tnternational Medical Congress, he made known the application 
of the chemical substance which was prepared in his laboratory 
for the treatment of tuberculosis (Deutsche Med. Wochenschrift, 
November 14, 1890; extra edition Medical News, November 
15, 1890), The remedy is a brownish, transparent liquid, 
which does not require special care to prevent 
decomposition. For use, this fluid must be more 
or less diluted, and the dilutions are liable to 
undergo decomposition if prepared with distilled 
water. As bacterial growths soon develop in 
them they become turbid, and are then unfit 
for use, To prevent this the diluted liquid must 
be sterilized by heat and preserved under a cotton- 
wool stopper, or, more conveniently, prepared 
with a 4-per-cent. solution of carbolic acid, As 
the remedy appears to be weakened by frequent 
heating and the admixture of antiseptics, it is 
advisable to use a freshly-prepared solution. The 
instrament used for making the injections is the 
bacteriological syringe devised by Koch which | "Sm 
has no piston, but instead is furnished with a = >**!*9% 

Thi ¢ is easily kept aseptic by the use of 


der-blades and the lumbar region. 
ffect of the remedy, a healthy guinea-pig 
neous injection of 2 cubic centimetres, and 
even more, of the liquid without being sensibly affected; but 
in the case of a full-grown, healthy man 0.25 cubic centimetre 
suffices to produce an intense effect. A healthy person reacts 
(215) 















the skin of the back,—that is, ina spot far 
diseased area on the face or elsewhere,—the lupus 
and to redden, and this it does generally before the 
During the fever the swelling and redness increase 
finally reach a high degree, so that the lupous tissue: 
brownish and necrotic in places where the growth 
defined. After the subsidence of the fever, the 
lupous tissue gradually decreases and disappears in about 
three days. The lupous spots themselves are then co 
soft deposit, which filters outward and dries in the air, 
growth then changes to a crust, which falls off two 
weeks, arid which, sometimes after only one injection, 
clean, red cieatrix behind. Generally, however, several 
tions are required for the complete removal of the lupous 
It appears thut the fluid injected possesses a special 
for tubercular tissue, and upon which it exerts its specific 









Fic, 85.—Bactuta Arrmn Injection. (Koch.) 
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In the treatment of tubereular affections of the glands, joints, 
bones, ete., by the same method, the parts affected, a few hours 
after the injections, become more painful, swollen, and red. As 
ouly tubercular tissue and tubercular patients react after the in- 
jection of an ordinary dose of lymph, the injection proves as 
reliable in diagnosis as useful in the treatment of nearly all 
forms of localized tubercular processes. In tubcreular patients 
subjected to this treatment, the effect of the succeeding injections 
will show when the primary cause of the disease has been re- 
moved, or, at least, rendered harmless, 

Koch maintains that the remedy does not kill the tubercle 
bacilli, but the tubercular tissue, and this gives us clearly and 
definitely the limit that bounds the action of the remedy. (Plate 
VU, Figs, 84 and 35.) 

The action of the remedy is limited to living tubercular 
tissue, and it has no effect on necrotic or caseous tubercular 
material. ‘The fact that the remedy makes tubercular tissue 
necrotic and acts only on the living tissue helps to explain the 
cireumstance that it cannot be administered snfely in rapidly 
increasing doses, In the different forms of surgical tuberculosis 
uncomplicated by advanced pulmonary phthisis, the treatment 
can be commenced by injecting 0.1 cubic centimetre, the same 
dose to be repeated after a week or two, continuing in the same 
way until the reaction becomes weaker and weaker, and finally 
ceases entirely,—an indication that the process has become com- 
pletely arrested, Phthisical patieuts reacted strongly to 0.002 
cubic centimetre, but gradually became tolerant to larger 
doses. The first publication on the treatment of tuberenlar 
affections of joints and bones by Koch's method was made by 
Bergmann (Journal American ical Assoviation, December 
20, 1890), who had tried it in sixteen cases, some of them having 
advanced to the formation of abscesses and fistulw. Some of 
these, to whom a firs ection had been applied, showed the 
usual symptoms; the joints were much swollen aid highly 
colored, and movement was scarcely possible, Others had been 
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treated by repeated injections. One of these, who suffered from 
pulmonary phthisis and tubercular inflammation of the knee- 
joint, was so severely affected by the injections (intermittent 
pulse, faintness, etc.) that there seemed cause for anxiety. He 
had, however, recovered, and was progressing favorably. In 
summing up the cases Bergmann said that, from the local and 
general symptoms which had already shown themselves, the 
prognosis was decidedly favorable. Nevertheless, in many cases 
surgical operations would still be unavoidable, as abscesses and 
dislocations could only be cured by mechanical means. In 
these cases it would be of the highest importance to guard 
against relapse by the repetition of Koch’s treatment, and thus 
both methods combined gave the brightest prospect of success, 

E. Hahn (Deutsche Med. Wochenschrift, January 1, 1891) 
reports 59 cases of surgical tuberculosis subjected to Koch’s 
treatment. In 32 of these the treatment had advanced suffi- 
ciently to show its merits; 16 were considerably, and 12 appre- 
ciably, bencfited; in 4 no change was perceptible. In cases of 
tubercular joint and bone disease, the results were better when 
sinuses existed than in others in which there was neither sinus 
nor surgical opening. In one case, in which the knee-joint was 
resected, reaction, which had been very strong before the opera- 
tion, entirely ceased after it. 

Ifans Schmid (iid.) reports the effects observed in sixty 
patients in the Bethany Tospital at Stettin. The treatment 
proved satisfactory, and high hopes were entertained in regard 
to the final beneficial results. 

Socin (Carap 1. Correspondenzblatt f. Schweizerdrtze, 1891, 
No. 1, p. 91) tried the method in twenty cases, and from his 
observations he was in doubt as to the healing powers of the 
fluid. Te believes the knife will still have to be relied upon as 
heretofore, but at the same time he thinks there can be no doubt 
that the new method will enable surgeons to operate with greater 
certainty and with more satisfactory results. 


Lindner (Deutsche Med. Wochenschrift, December 18, 











Deut 
schvift, Nos. 34, 1891); “Mittheilungen diber 
Heilverfahren,” H. von Burckhardt (Med. 
Wiirt. drat. Landesvereins, December 18, 1890); “ 
sche Heilverfahren combinirt mit chir. Kingriffon,” 
(Deutsche Med. Wochenschrift, No. 1, 1891): 
iiber das Koch’sche Heilverfahren aus dem | 
Tose Kinderspital in Prag,” Gangholer u. Bayer (P 
Wochenschrift, No. 84, 1891); “Das Kocli'sche 
im Spital Minsterlingen,” Kappeler ( pond 
Schweizeracrste, 1891). 

At the Second Congress of Tuberculosis, Jul 
Angust 2, 1891, Arloing, Rodet, and Courmont 
communication on “ Experimental Studies of the 
Attributed to Koch’s Tuberculin.” In this paper # 
the results of their own investigations concerning 
principal properties attributed to Koch’s lymph—its 
effect, its diagnostic value, and {ts prophyluctic p 
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They found, as one of its most constant effects, a rise in 
temperature, which, however, is always preceded by a pro- 
dromic stage, which seems to indicate that the fever is not 
produced directly by tuberculin, but probably by a phlogistie 
substance, which forms by the action of tuberculin on the tis 
sues, They place no absolute reliance on its diagnostic value. 
From a therapeutic point of view, these authors haye found 
Koch’s lymph useless in the case of bird, bovine, or human 
tuberculosis in animals. Finally, these experimenters attempted 
to verify the assertion of Koch, made at the International Med- 
ical Congress, that the guinea-pig was rendered immune to 
“tuberculosis by treatment with tuberculin; they found, on the 
contrary, that in many cases these animals were thus rendered 
much more susceptible to tubercular lesions; in fact, that the 
lesions were much more confluent and showed greater tendencies 
to speedy disintegration. 

The concluding remarks on tuberculin treatment are taken 
mostly from a paper on * Away with Koch’s Lymph!” which I 
had the honor to read at a meeting of the Chicago Medical 
Society, May 18, 1891, and which was published in the Chi- 
cago Medical Recorder, June, 1891. In this paper a brief his- 
tory and the immediate and remote results of the treatment are 
given in 53 eases of tuberculosis, of which 43 were cases of 
pulmonary phthisis and 10 cases of surgical tuberculosis, and 
of the latter 4 were cases of joint and bone affections. Only 
the last 4 cases will be reported in full. 

* When, six months ago, the telegraph operator at Berlin 
touched the key of his instrument and flashed to all parts of 
the civilized world the joyful tidings that a cure for tubereu- 
losis had at last been discovered, the people and the profession 
felt that the millennium in medicine had come. For days and 
weeks the public press devoted uw liberal space to telegraphic 
messages, editorials, and interviews with medical men relative 
to the new treatment. For months the medical journals in all 
countries rivaled each other in bringing the latest reports from 














prominent surgeons 
countries, and the new treatment was 
the best men in the profession, as fast a 
could be obtained. 

“ Within a few weeks the most enthu 
ing reports came from scores of prominent 
hospitals. Within a few months volumes ha 
on this subject; several special works on this tre 
press and were translated into many languages. 
devoted exclusively to the treatment of tuberculosis 
lymph, has come into existence and has a good 
list from the very start, It is true that some of 
servative members of the profession were a little 
ing the new doctrine and practice; but the lw 
followed the current sct in motion by the great Ke 
many eminent admirers and devoted followers. 

“Tt was not long, however, before the glowing 
the results of the new treatment of tuberculosis came 
intervals and in a more moderate tone, and were 
with the reports of cases from different parts of the 
which it proved a complete failure, and not in an a 
number of cases it was charged with having caused a 
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fatul termination, ‘Then came the timely warning of the veteran 
pathologist, Virchow, who showed, by numerous 

examinations of patients who died under this treatment, that 

death was caused by dissemination of the disease from a focal 

focus acted upon by the lymph. The evidences proving this 
source of danger have been rapidly accumulating, and contributed 
largely toward subduing the first enthusiasm and limiting the 

seope of udministration of the remedy. 

“The disastrous consequences which followed the use of 
the lymph, perhaps often injudiciously and recklessly applied, in- 
duced a number of medical societies to condemn its use, and led 
some of the local governments to restrain its further application 
by legal enactments, 

* Enough time has now elapsed to judge of the merits of 
the treatment of tuberculosis by Koch’s lymph, or, as it is now 
called, tuberculin. Tt has been put to test in the treatment of 
all forms of tuberculosis. 

“Surgeons, physicians, gynacologists, obstetricians, derma- 
tologists, otologists, aud ophthalmologists have given the new 
treatment a fair trial, and the accumulated experiences from all 
these sources have shown, beyond all doubt, that its indiscrimi- 
nate use is attended by many immediate and remote dangers, 
and that most cases in whieh it appeared to prove beneficial at 
first have relapsed, and after weeks and months were no better, 
or even worse, than when the treatment was commenced. 

“ Men who first regarded the lymph as a specific in all forms 
of tuberculosis make this claim no longer. Many who were 
enthusiastic in their praise of what they observed from the use 
of the remedy in the beginning have now suspended its use, 
Hospitals and wards set aside for the special treatment of patients 
suffering from tuberculosis are now deserted. The market is 
overstocked with a supply of Koch's lymph and Koch's syringes. 
Not only the profession but the public has become aware that 
the claims madé for the remedy only a few months ago are un- 
founded, Tt is left for Koch or some other investigator, in the 





the influence of my distinguished friend, 
The tubercular nature of the lesions 
under my own care, if any doubt existed in this 
established by microscopical examination and s 
bacillus. 













“TUBERCULOSIS OF JOINTS AND BONES. _ 

“Tt has been claimed by a number of eminent 

in the absence of caseous foci and sequestra tub 
are amenable to successful treatment by lymph inje 
that in a fair percentage of cascs not only a cure can 
but a perfect functional result obtained. The same a 
also maintained that, in the event the disease had ad) 
the formation of cascous deposits, or sequestration, 
treatment, by limiting the extension of the tubercular 
would place the parts in a more favorable condition for 
quent successful operative interference. Although my 
ence with Koch’s lymph in this class of cases has been 
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to four cases, it has taught me that neither of these claims are 
well founded. 

“Case V. Synovial Tuberculosis of Knee-Joint ; Intra-artic- 
ular Injection of Todoform Emulsion Followed by Koch's Treat- 
ment-—Maria Gierswska, aged 18, born in Poland, housemaid, 
came under my care at the Milwaukee Hospital, January 11, 
1891. No hereditary tendency to tuberculosis in the family. 
Patient is fairly well nourished, but somewhat anemic, She 
has been a servant-girl for several years and was required to 
do a great deal of scrubbing, and to this part of her work she 
attributed a pain in the right knee-joint, which made its first 
appearance about two years ago. - The pain was worse at night, 
but did not prevent her from following-her occupation until six 
months ago, At that time she noticed that the joint was 
swollen and tender on pressure. The swelling increased rapidly 
in size and the movements of the joint became impaired. Ex- 
amination of the joint revealed the presence of a copious 
effusion, with thickening of the capsule. No circumscribed 
points of tenderness over epiphysial extremities of the tibia and 
femur. Patientcan walk without the aid of crutches. 

“On January 12th the joint was aspirated and six ounces 
of synovial fluid, in which small fibrinous shreads were sus- 
pended, was removed, afer which an intra-articular injection 
of a 10-per-cent. emulsion of iodoform in glycerin was made. 
The patient was allowed to use the limb, Tn the evening the 
temperature, which had been normal before the injection was 
made, rose to 102.8° F., but was again found normal the next 
day, At the end of forty-eight hours the joint was swollen as 
much as before the aspiration. On January 17th aspiration and 
injection were repeated. No decided improvement had taken 
place when the tuberculin treatment was commenced, January 
22d. The highest temperature produced by the first injection 
was reached at the end of two hours. On the following day the 
swelling had increased, the capsule was tense, and the joint 
tender and much more painful than after the iodoform injections. 
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to nearly 106° F., the last injection of six mill 
followed by only a little more than one degree of 
ture, During the time the patient received this 
lost much in flesh, and became very anwmic. She 
pital February 26th, and at that time the joint was 1 
swollen, and I confidently expected a permanent im 
She returned in two weeks, when the effusion had re 
about the same extent as when the treatment was con 
As T had lost faith in the Koch remedy in the treatm 
class of tuberculosis, I returned to the treatment by inti 
injections of iodoform. ; 

“Case VI. Tuberculosisof Left KneesJoint—Will 


Hospital, March 9, 1891. No history of tuberculosis in his 
family. Had been in good health until nearly year ago, when, 
without injury or any other apparent cause, he was taken with 
a pain in the left knee-joint, and in less than twelve hours it be- 
came enormously swollen and exceedingly painful. He was 
forced to abandon his work and seek rest, which in a few days 
brought about a marked improvement; the swelling disappeared 
almost completely, and the slight pain and soreness in the joint 
which then existed did not prevent him from following his oc- 
eupation. From this time on, however, the knee was never 
entirely well, a number of slight attacks similar to the first oc- 
curring during the summer months. Since November he has 
been unable to work; the swelling remained permanently, being 
most marked at the upper recess of the synovial sac and on each 
side of the patella. The pain has never been severe when the 
limb is at rest, and until recently the patient has been able to 
walk without the aid of crutches. 

“On admission, the patient was anwmic and had lost abont 
twenty-five pounds in weight during his illness. A physical 
examination of the chest yielded a negative result; the left 
limb is atrophic; the swelling of the knee-joint, which is con- 
siderable, appears to be due entirely to thickening of the syno- 
vial membrane, there evidently being no effusion in the joint; 
patient can flex and extend leg nearly as well as the opposite 
one. The temperature was normal before the first injection was 
given, but within six hours the thermometer registered 104.7° F. 
in the axilla. 
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she was taken with a pain in the region of 
From that time on she has walked with a 
continued her work as a servantgirl until a | 
The pain was always worse at night and after 
usual exertion. The greatest pain is referred to 
front of the hip-joint, but at times she complains 
about the inner aspect of the knee-joint on the same s 
general health is not much impaired. 

“ An examination of the hip-joint reveals all th 
istic signs and symptoms of tubercular synovitis 
primary focus in the neck of the femur. Extension 
by weight and pulley; at the same time she was 
to Koch’s treatment, with results shown in the 
table:— 
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“ The injections until toward the last always were followed 
by an aggravation of the local symptoms, which usually lasted 
until the end of twenty-four or thirty-six hours. Rest in bed 
and extension had a prompt effect in diminishing the pain and 
tenderness, but the tuberculin injections appeared to have no 
influence in arresting the progress of the disease, and had to be 
abandoned, as the patient's general condition had undergone a 
decided change for the worse since their use had been com- 
meneed, 

“OTITIS MEDIA TUBERCULOSA. 

* Case VII. Pulmonary and Laryngeal Tubereriosis ; The 
herculosis of Middle Ear on Both Sides, and of the Mastoid 
Process on the Right Side—Charles W. Mueller, aged 35, Ger- 
man, farmer by occupation, came under my care at the Milwau- 
kee Hospital, December 10, 1890. Tuberculosis is hereditary 
in his family, and he gives a history of pulmonary tuberculosis 
dating back for a year and a half. Abont six months ago he 
became hoarse, a symptom which graduully increased in severity 
until he came to the hospital, when his voice was a mere whis- 
per. Two months later his cars became affected, the first in- 
dication of this trouble being a roaring, buzzing noise, attended 
by slight pain and followed by increasing deafness. The patient 
is considerably emaciated, but his appetite and digestion have 
been good. Examination of the chest reveals extensive infiltra- 
tion of the right apex of the lung, with a number of small 
cavities. The laryngoscope shows numerous nodules at the 





Cie faey 


ris r 











ated 
TUBERCULIN: TREATMENT. Pn 


March 12th, and died a few weeks later. [have no doubt that | 

the lymph treatment shortened his life a number of weeks, and | 

perhaps months. } 
“ Results of Tuberculin Treatment in Forty-three Cases of 

Pulmonary Pldhisiz—The injections were made, as a rule, 

every other day, in order to ascertain the full extent of the 

local and general reaction following each dose of tuberculin, 

The first dose never exceeded 1 milligramme, and in grave 

cases the treatment was commenced with one-half of this 

quantity. The dose was never increased if the temperature 

during the reaction following it rose to 101° F., and if this 

result was reached in many cases the dose was diminished or 

the interval between the injections increased. Tt is therefore 

probable that in grave cases the unfavorable symptoms follow- 

ing the injections were not so much due to the action of the 

tuberculin as to the intrinsic tendencies of the disease to 

vation. It is, however, an entirely different matter in the mild 

cases, in which, in spite of a careful increase of the dose, the 

local and general symptoms underwent a rapid change for the 

worse, as in such cases the unfavorable results must be attrib 

uted to the action of the tuberculin, and not to the intrinsic 

tendencies of the disease, The whole number of cases treated 

by tuberculin injections at the Milwaukee Hospital during the 

months of January, February, Mareh, and April is forty-three — 

thirty-two males and cleven females, For the sake of convenience, 

these can be divided into mild, medium, and grave cases, 





Mild cases, S malesand4 females, .  .  - «5 WD 
Medium eases, 10mates and 2femalen, . 12. 
Advanced cases, 14 males and 5 females,. . . « 

4s 
Died in the hospital, 1maleandtfomale, - - - 2% 


Aggravation of all the symptoms Td treatment— 

T4malesand females, 3 
Xo fumprovement, § males and I femal. 5 5 
Improved, 10 malesand 1 female, iat 
Apparently cured, 2 males, kas 
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“ The two cases that were apparently cured belonged to the 
mild type of the disease; no such result was obtained in any 
of the thirty-one cases belonging to the medium or advanced 
form of the disease. In one of the cases that was apparently 
cured the sputum contained no bacilli, and in the other there 
way no expectoration ; consequently, some doubt must remain 
as to the tubercular nature of the pulmonary affection. 

“Tn the cases of medium gravity the result of the treatment 
was as follows :— 
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In the grave cases 
results in . . . . . . . 12 
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the treatment was followed by serious 


By temporary improvement in , 
By death in 
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“GENERAL REMARKS ON TUBERCULIN TREATMENT. 


© Diagnostic Value of Tuberculin.—Gr 
wiled for lo 





at diversity of opinion 
p time as to the diagnostic value of tuberculin. 
‘The firat reports of the use of this substance were unanimous 
in attributing: to it positive diagnostic value. It was claimed 
that renetion only occurred in tubercular patients by the spe- 
cifle netion of the Lymph on tubercular tissue, and that the 
nbacnee of inerease of temperature after injection of the lymph 
decided the non-tubereular nature of the affection. 

“Leyden, Quineke, Ebstein, Weber. and Biermer main- 
tale that the absence or presence of reaction after the use of 
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tuberculin must not be regarded as absolute proof of the 
existence or non-existence of tubercular disease in all cases, 

“Schultze, Finkler, Guttmann, Schreiber, Lichtheim, and 
Rumpf had great faith in the diagnostic value of the use of 
tuberculin in tuberculosis of the internal organs. The same 
discrepancy of opinion existed among surgeons as to the value 
of tubercul injections in the differential diagnosis of surgical 
tubercular and non-tubercular lesions. 

“Bergmann relied on the reaction following the use of 
tuberculin in differentiating between tuberculosis on the one 
hand and syphilis and carcinoma on the other. Bardeleben 
and Kohler were reserved in their verdict as to the diagnostic 
value of the method, 

* Trendelenberg regarded the febrile reaction following an 
injection of tuberculin as an evidence of the tubercular nature 
of the lesion, except in tuberculosis of the testicle. Esmarch 
was of the opinion that in doubtful cases the reaction following 
the use of the remedy is of great diagnostic value. Bramann 
and Mikulicz placed great confidence in the presence or absence 
of reaction. Konig and Hildebrand have observed reactions 
in lesions resembling in appearance tubercular affections, but 
which, by other diagnostic aids, were shown not to be of a 
tubercular nature, Clinical experience lias demonstrated that 
general reaction is produced by tuberculin in cases of actino- 
mycosis and in certain forms of sarcomatous tumors, and that, 
consequently, this method of diagnosis cannot be relied upon 
in differentiating between tubercular lesions and these affections. 

**A numberof cases reported in this paper furnish con- 
clusive proof that the susceptibility to general reaction varies 
greatly in different tubercular individuals. In some intense 
reaction followed the use of small doses when the tubercular 
lesion was limited; m others suffering from extensive tubercu- 
losis large doses produced no rise in temperature. That in the 
latter class of cases the affection was of a tubercular nature 
there could be no doubt from the history of the cases, the 


to the risks of local and metastatie di 
incident to the latter procedure. b 
“Tf patients suffering from non-tubereu 
occasionally, only, respond to the tuberculin 
hand, and on the other, in exceptional cases, 
ing from well-marked typical tubercular a 
themselves refractory to the action of the tuber 
appear evident that the use of this substance « 
upon in making a positive differential diagnosis betwee 
cular and non-tubercular affections. If it can be sh 
same time, that a single injection of tuberculin is n 
danger, and that implantation of the product of this 
guinea-pigs in the course of three or four weeks 
sults which will enable us to make a reliable diag 
tubercular and non-tubercular affections, it is appare 
use of Koch’s lymph as a diagnostic resource shoul 
carded, or, at least, limited to exceptional cases. 
“ Therapeutic Value of Tuberculin.—It is now g 
conceded that many cases of tuberculosis reported as 
since relapsed ; some of these have died, and others la 
















subjected to different treatment. In many instances, of course, 
the original report has not been supplemented by subsequent 
communication ; as an absolute diagnosis, even by the use of 
Koch's lymph, is not always possible. It may be some of the 
alleged cures rest on a faulty diagnosis, This applies with 
special force to the two cases of pulmonary disease reported as 
cured in this paper. 

“ Again, it must not be forgotten that tubercular affections 
not infrequently, under favorable local or general conditions or 
improved dietetic, hygienic or climatic changes, undergo a spon- 
taneous cure; so that for nearly all methods of treatment, so fir 
suggested, similar exceptional results can be claimed. In not a 
single instance of the eleven cases of surgical tuberculosis that 
came under my own observation did the treatment result in any- 
thing more than a temporary improvement, and in several of 
them it was followed by local extension of the disease and 
serious impairment of the general health. The effect of tuber- 
culin proved more serious in the treatment of the forty-three 
cases of pulmonary tuberculosis. There can be but little doubt 
that in a number of the fatal cases, death was hastened by the 
treatment, and that in a number of the mild cases it contributed 
largely toward the rapid local extension of the lesion; while the 
tuberculin treatment of pulmonary tuberculosis can show no 
better results, it is difficult to ignore the fact that it has been 
productive of more harm than almost any other plan of treat- 
ment heretofore suggested, and on this score alone the verdict 
*Away with Koch’s Lymph !’ is timely and imperative, 

“ Dangers Attending the Use of Tuberculin—Tuberculin, 
when brought in contact with tubercular tissue, produces eoagu- 
Jation necrosis, and during this process a toxic chemical sub- 
stance is produced, which, when it reaches the general cireula- 
tion, causes the febrile reaction. ‘The time necessary to reach 
this stage of its action is usually from three to six hours. ‘The 
intensity of the reaction depends on the quantity of the toxic 
substance that is produced and finds its way into the general 
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ment have been pointed out by " 
effect of the tuberculin on the granulation 





parts and the organism against invasion. Any | 
ment which interferes with this manner of 
way for the enemy and secures victory for the invac 
If future research should lead to the discovery o} 
remedy for the cure of tuberculosis, it will be an 
microbe to the bacillus of tuberculosis, or a subst: 
when brought in contact with a tubercular focus, 
opposite effect on the tissues from that of Koch’s lyn 

“T have given Koch's lymph a fair trial and hay 
observed its effects, and have become firmly convinced 
the danger which attends its use and its utter inutility 
any form of tuberculosis.” 

This chapter has been written for the special pu 
placing myself on record as one who protests earne 
further experimentation with this mysterious and d 
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fluid. A careful study of the voluminous literature on the use 
of Koch’s lymph and my own experience with it have induced 
me to abandon the use of Koch’s lymph both as a diagnostic 
and therapeutic agent. 

Professor Klebs, of Zurich, has recently brought to the 
attention of the profession a purified preparation of Koch’s 
lymph, which he calls tuberculocidin. In a letter which the 
author recently received from him he claims that the toxic 
substances which made Koch’s lymph so dangerous have been 
eliminated, while the therapeutic value has not been diminished 
by the chemical processes to which the crude lymph was sub- 
jected. He is enthusiastic in his expectations of the curative 
power of this new preparation, but I am free to confess that I am 
not inclined to give this or any other specific remedy for tuber- 
culosis further trial until their therapeutic value has been fully 
established by experimental research. 








if} by a harmless procedure, safe and. 
stances can be brought in contact with the 
in diseased bones and joints that exercise a 
it would constitute a decided improvement over 
of treatment by internal administration or e 
of the same remedies. The remedies which hay 
this purpose possess potent antiseptic and stimulat 
and have been employed with a view to destr 

cause of the disease, and to aid and expedite 


















The first attempts at intra-articular medication 
with a Pravaz syringe, the solution being thrown in 
without previous evacuation of its fluid contents, At 
time the joint is punctured with a larger instrament, 
contain fluid this is evacuated before the injection is 
the joint contain tubercular pus, the intra-articular in 
preceded by irrigation of the joint with a mild anti: 
tion. The best instrament for puncturing a joint is 
trocar, through the cannula of which the joint can be 
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irrigated, and injected. The puncture is to be made under 
strictest antiseptic precautions, and in accordance with the rules 
laid down elsewhere. In tubercular empyema of a joint, irriga- 
tion should never be neglected a8 a preliminary step to the intra- 
articular injection. The simplest method of’ irrigating a joint is 
to connect the cannula with a rubber tube attached to an irrigator 
holding the antiseptic solution. A 2-per-cent. solution of boric 
acid or a one-third of I-per-cent. solution of salicylic acid in 
sterilized water should be used for this purpose. The connec- 
tion between cannula and rubber tube should only be made after 
the surgeon has been satistied that neither of them contains at- 
mospheric air. By elevating the irrigator the fluid enters the 
joint, and the infusion should be continued until the capsule is 
thoroughly distended, when the rubber tube is detached and 
the fluid evacuated through the cannula by compressing the 
joint. This procedure is repeated until the fluid returns per 
fectly clear. ‘The intra-articular injection is made with an ordi- 
nary one-ounce glass syringe, to the nozzle of which a piece of 
aseptic rubber tubing is attached, which is fastened to the end 
of the cannula with the same care as in making the irrigation, 
‘The quantity of fluid which is to be injected should never be 
large enough to cause painful distension. After the cannula is 
withdrawn the puncture should be sealed with a pledget of 
aseptic cotton and collodium. 

Among the many substances which have been used for 
parenchymatous and intra-xrticular medication, I will only make 
mention of such.that have received the most attention, and which 
experience has shown to be of some value. 

Tincture of Todine-—This preparation of iodine, pure or 
diluted with a solution of potassic iodide, was one of the first 
substances employed for intra-articular medication, ‘The late 
Professor Brainard, of Chicayo, made extensive use of it in the 
treatment of chronic hydrops of joints. Usually the injection 
was made through the cannula of a trocar after the joint had 
been emptied of its contents. The violent local and general 
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cannula of the trocar from 2 to 
after bringing it in contact with tha 
by flexion and extension, friction 
escape. 

In the treatment of tubercular jo 
only proved a failure, but has often been 
tion of the local conditions, and should be | 
of therapeutic resources in the treatment of | 

Carholic Acid.—Soon after carbolic ; 
into surgical practice as an antiseptic agent, 
in the treatment of chronic inflammation of 
articular injection. Hucter* resorted to parer 
intra-articular injections of a 2- to 3-per-cent. 
bolie acid in the treatment of chronic inflam 
joints, upon the supposition that the carbolic acid, 
in direct contact with the discased tissues, would 
microbic cause of the inflammation, The injeetio 
with a Pravaz syringe every other day. In a case 
litis. granulosa hyperplastica, the favorable effect of th 
tions became apparent soon after the treatment was 
‘Twenty injections, in the course of five weeks, 
permanent cure, 

~ Hueter’s treatment was quite generally adopted in Gen 
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but the results, on the whole, were so unsatisfactory that it was 
soon abandoned. The results have not been more encouraging 
by puncture and irrigation of the joint with solutions of carbolic 
acid, and at the present time carbolie acid has been given up 
almost completely as an antitubercular remedy, The same fabs 
has met the following two substances: — 

Arsenious Acid.—Cavagnis,* of Venice, made a number 
of experiments on rabbits and guinea-pigs to determine the 
therapeutic value of arsenic in the treatment of tuberculosis, 

On April 17, 1881, four rabbits, two gray and two black, 
weighing, respectively, 1580, 1590, 1660, and 1680 grammes, 
and four guinea-pigs, weighing 370, 500, 510, and 610 grammes, 
were inoculated with tubercular material by subcutaneous injec- 
tion. From the date of inoculation until May 28th, the gray 
rabbits received 1 drop of Fowler's solution, diluted with distilled 
water, daily; the medicine was injected into the back part ol 
the mouth with a Pravaz syringe; the black rabbits were given 
2 drops daily in the same manner, while the guinea-pigs received 
only halfa drop. The smallest guinea-pig was killed May 21st, 
all the other animals June 6th. One of the rabbits and all of 
the guinea-pigs were tubercular. A tubercular ulcer at the 
point of inoculation had developed, the tissues of which con- 
tained numerous bacilli; cheesy foci in the vicinity of the ulcer; 
lumbar and prehepatic glands enlarged and partly cheesy; 
spleen enlarged, containing numerous tubereles; liver also the 
seat of tuberculosis. One of the: guinea-pigs had nine small 
tubercles in the lungs. 

The other three rabbits presented an encapsulated abscess 
at site of inoculation, and one or two small, cheesy masses in the 
vicinity, but aside from this no evidence of tuberculosis could be 
detected. Inoculations made with the contents of the abscesses 
yielded negative results, 

Landerer used this substance dissolved in distilled water in 
the proportion of 1 to 1000, and of this he injected from one to 

¢ Beaten do tn Subereatons, 9 














te 100 of distilled water, while the 
one-fourth of this quantity. 













cheesy. 

point of injection; no bacilli could be found in | 
terial, and the internal organs showed no trace 
‘The third rabbit became so emaciated that treat 
pended May 10th, and ten days later the animal 
abscess containing nou-tubercular pus was found 
injection was made. Internal organs and lyn 
healthy. he guinea-pigs were killed June Tth. 
mals presented a tubercular ulcer at the site of inj 
sive tuberculosis of the lymphatic glands, spleen, 

Voxt injected from three to five syringefuls of th 
solution into tubercular joints: Corrosive sublimate, 0.1; 
chloride, 1.0; distilled water, 50.0. Evidently without sug 
as Vogt himself soon suspended its use, 

Another remedy that seems to have been used 
one who suggested it and a few others is 
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Phosphate of Lime—Kolischer* used an acidulated solu- 
tion of phosphate of lime for parenchymatous and intra-articular 
injections in tuberculosis of bones and joints. ‘The injections 
were made with an ordinary Pravaz syringe. Pain and other 
symptoms of loeul reaction always followed the injection and 
continued for five to six days, after which the limb was immo- 
bilived. After this the swelling diminished in size and the 
tissues becume firmer, showing that healing by cicatrization 
was progressing in a satisfactory manner. 

E. Freundt gives full directions for the preparation of the 
solution and gauze of acid phosphate of lime, 

Tn another publication Kolischert reports five hundred 
cases treated by his method, and admits that, while tubercular 
joint affections were benefited by the treatment, it had no such 
influence in eases of central foci in bone and the sequestrating 
form of bone tuberculosis. This treatment was faithfully tried 
in the Klinik at Tubingen, but with negative results, as we 
learn from the paper published by E. Miller.§ It is not prob- 
able that the use of this remedy will be revived in the future in 
the treatment of tubercular affections of bones and joints. 

Chloride of Zinc-—Launelongue made an important eon- 
tribution to the Academy of Medicine of Paris, concerning the 
local treatment of tuberculosis by injections of solutions of 
chloride of zinc. THis attention was called to this remedy 
during the treatment of a ease of lymphangioma. He notieed 
that one of its effects was its power of changing softened tissues 
into hard fibrous structures. During the last few months he 
treated twenty cases of surgical tubereulosis by parenchymatous 
injections of a solution of chloride of zinc. The injection is 
made into the periphery of the tubercular lesions, so as to stim- 

**Kin neues Holiverfahren bei lokallsicvon Twhereulisen Processen.” Wiener Mod. 
Drewe, B xxvili, No 8, HoT. 
+ "Veber die bel Kalkbehandiung dar oraltuberoutose sar Verwendung gelangender 


" Wienar Med. Prome, BR scevlil, No. 4, 1857. 
fAhrungen Ober die Kalkbehandiung bei Looaltuberkulose,” Wiener Mod, Pres, 
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effect on the tissues, which brings the parts in 
as to render the pathogenic action of tubercle b 
He ascertained, by his experiments on rabbits 
dered tubercular by inoculation, that the dis 
influenced by innocuous injections of an alkaline em 
drug. In the treatment of fistulw and deep-seated | 
processes he uses a solution of the balsam in sulphuric 
to 5 for injection. 
For parenchymatous injections he employs ane 
the strength of 1 to 4 composed of oil of sweet almon 
.07-per-cent. solution of sodic chloride, 
He reports twenty-five cases of tuberculosis of b 
erally implicating joints, greatly improved by i 
emulsion of balsam of Peru combined in some cases with 


* "Eine noue Kohandlangsweise tubsrouliser Procowss,” Mauch, Mod, We 
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‘operative | Procedures, and i in some of these cases the joint affec- 
tions were so serious that tetany AS 
operation was refused by the patients. 

_ Vamossy * has made extensive use of gauze preparedith 
balsam of Pera in the treatment of open wounds after the re- 
moval of tubercular products with signal success. He reports 
twenty-eight cases treated according to Landerer’s method, and 
expresses himself ag satisfied with the results. Among theso 
eases he observed albuminuria three times, cystitis twice, and 
acute nephritis once,—affections of the genito-urinary organs 
which he believes were cured by the balsam. 

Binzf also calls attention to the irritating effect of this drug 
on the urinary apparatus, 

_ Landerer thinks the danger in the use of the balsam has 
been greatly overestimated, and that it can be avoided by proper 
care in its use, Although balsam of Pern does not appear to pos- 
sess any direct antibacillary properties, there can be no doubt that 
it can be applied with great benefit in the treatment of tubercu- 
losis of bones and joints, especially after fistulous openings and 
open ulcerating surfaces have formed, as well as a dressing after 
resection of joints and the treatment of tubercular abscesses by 
incision and curetting. 

Camphovrated Naphihol. —Camphorated naphthol was firet 
prepared by Désesquelle, in 1888, and was first used in the sur 
gical service of Pércer, at the Hopital Lariboisitre. It is a 
liquid prepared by taking $+naphthol 100 grammes, camphor 
200 gimmes, pulverizing each substance finely, gently heating 
the mixture until complete fusion; filter and preserve the 
liquid obtained in yellow-glass bottles, well corked. It possesses 
valuable antiseptic properties, und is strongly recommended by 
Reboul$ in the treatment of tubereulosis of bones and joints. 

* “Rar Thorapio der Lacultuberculiae ait Perubaliam.” Wienor Med. Prewme, lb. xxx, 
Now, 17-20, 1880, 

#1" Vober den Porubatasva ‘entyalbiatt F line Mtevtioin, 1x, 1580. 

T "Contribution a (étude du Traitement de ia tubercuioss des ca, des artiontations et dee 
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treatment of local tubercular foci re ¢ 
been established by the results obtained; but t 
drug seems to be general as well, since the nap 
and has been found, in a free state, in the 
dressed with camphorated naphthol (Désesquelle). 
Tf a wound, after operations for tubercul 
dressed with camphorated naphthol the urine show 
of naphthol for eight days, showing that its local : 
action is prolonged, and may prevent relapses, sec 
lations,—complications following so frequently op 
local tuberculosis. 
Périer and Reboul have employed eamphoratt 
extensively as an injection, in doses varying from 
grammes, in the treatment of articular tuberculosis 
cular abscesses, with favorable results. The injections 
produce pain, and were never followed by violent local 
or symptoms of intoxication. 
Parenchymatous injections made with an I 
syringe proved equally successful in the different forms: 
tuberculosis. The injections were repeated every eight days 
Reboul reports a large number of cases of tub i 
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bones and joints treated by incision, scraping and injections, 

dressings of naphthol camphor, in which the results were 

that could be desired,—speedy healing of the wounds and free 
dom from relapse. In a number of cases of spina ventosa, punc- 
ture and parenchymatous injections of camphor naphthol, re- 
peated weekly, resulted in a permanent cure within three 
months. He believes that the curative effect of camphor 
naphthol, like other antitubercular remedies, when applied 
locally, consists mainly in the production of an irritative ostitis, 
and supports this opinion by citing the case of a patient treated 
for « tubercular lesion of the great trochanter with camphor. 
ated naphthol, who died of pulmonary tuberculosis. Around 
the tubercular focus which had been treated the bone presented 
the characteristic appearances of plastic osteomyelitis, and no 
bacilli or miliary tubercles could be found. The action of the 
remedy substitutes for the tubercular a plastic osteomyelitis. 

Reboul has great faith in the conscientious use of camphor 
naphthol as a local application and dressing, in resection of 
tubercular joints, in securing an aseptic healing of the wound 
and guarding against local relapses and general miliary tuber+ 
eulosis. He cites a number of operations of this kind on the 
larger joints in which this remedy was relied upon exclusively 
as an antiseptic, and the results certainly appear to corroborate 
the claims made for it, 

He has also been satisfied with the results of interstitial 
injections with camphor naphthol in the treatment of fungous 
disease of joints. 

Jodoform.—Injections of iodoform in the treatment of tuber- 
culosis of bones and joints and tubercular abscesses were ad- 
vised by Billroth and Mikulicz® ten years ago, and the latter 
published another paper on this subject a year later;+ but it was 
not until a few yeurs later that it came into more general wse, 
through the teachings and writings of Mosetig von Moorhof.¢ 

* Berliner Kile. Werhenschrift, 1880, 

f° The Verwradung ue lototerms ta der Chirurgie.” Archiv ( kfinische CRtrargie, 

blair is or 
‘Zar lodotermirge.” Welner Modicinische Etdtter, 2. vill, Now 10-E2, 1585. 





and the course of the disease was very 








olive-oil or glycerin, in proportions of one part 

ten of the vehicle, they fund tht the orgnoian ras ied ta 
sixteen days, the oil and the iodoform being much more 
duced along with them, this being due to the fact that the tis 
sues are such a good medium for the growth of the organism 
that the energy of the latter becomes very great, and thé 
iodoform can exert little action on its growth; although outs 
side the body, where the conditions for growth are not sd 
favorable, the iodoform has a decided. inhibitory effect. “In 
the case of cold abscesses the growth:of the bacillus -is ‘not so 


that the iodoform must act directly on the bacilli, as they have 
been able to demonstrate that it has a deleterious irritant action 
on the tissues; they also find that the action is most satisfies 
tory in those eases where the number of bacilli is compara> 
tively small, in which case the iodoform appears to prevent 
the growth of the bacilli. Their investigations have led them 
to the practical conclusion that iodoform is a true disinfecting 
agent as far as the tubercle bacillus is concerned; that it has a 
direct destructive effect upon the bacillus if lef sufficiently 
long in contact. They have also shown that this drug dimin« 
ishes the virulence of the tubercle bacillus, and that cultures 
thus treated produce a more benign form of tuberculosis in 
animals. 

Gosselin® made a series of experiments on animals with 
mercurial preparations and iodoform, in order to ascerfain if 
any of these substances could so alter the tissues as to render 


‘*“ ar Pattennstion 4s virus Ge Ia tuberesiose.” Htadessur ia teteroaions, ler Jeilles, 
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were often followed by acute inflammation 

 entaneous cellular tissue. Four mouths 

were inoculated. The three control animals 
‘in from thirty to fifty days ; the iodoformized a 
partial immunity, and manifested no symptoms 
until the expiration of fifty days, and death did n 
from the seventieth to the ninetieth day aNer inocu! 
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Nothing farther was found at the point of inoculation than 
# slight circumscribed peritonitis in one and a limited area of 
adhesion between the peritoneal surfaces in the other, Exami- 
nation of specimens stained by Ebrlich’s method showed numer- 
ons bacilli in the adherent parts, and a fragment of lymph 
deposited on the surface implanted into the peritoneal cavity of 
# guinea-pig caused death from tuberculosis in twenty-seven 
days, Iodoformized guinea-pigs proved more refractory to the 
tubercle bacillus than rabbits; im one instance the animal lived 
one hundred and two days after moculation. 

In another very interesting series of experiments, Gosselin 
reversed the experiments, rendering the animals first tubercular 
by inoculation and then resorting to treatment with iodoform, 
Tn these experiments rabbits and guinea-pigs were used. 

Soon after the animals were inoculated with tubercular 
matter, daily subcutancous injections of two to three drops of 
jodoform ether (1 to 10) were made, suspending the treatment 
as soon as jodoform intoxication set in and beginning anew 
when it disappeared, grading the absorption of iodoform so 
as to obtain the maximum impregnation of the organism with 
this drug compatible with life in the shortest possible space 
of time. 

The experiments showed that susceptibility to iodoform 
differs not only in the same species of animals, but also in dif 
ferent members of the same family. If the animal is not closely 
watched it will die quickly, poisoned by the combined action of 
ether and iodoform. 

Three rabbits and two guinea-pigs remained well ninety- 
five days after inoculation, and were killed, and the most care- 
ful search showed no trace of tuberculosis at the point of 
inoculation, and all of the organs presented a perfectly healthy 
Appearance. 

‘Two rabbits and one guinca-pig were in good health one 
hundred and sixty days after inoculation. The two rabbits were 
considerably emaciated and their appetite somewhmt diminished. 
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3. General treatment alone from the beginning of the 
disease. 

4. General treatment alone from a period remote from the 
beginning of the discase; that is, from the time inoculation was 


On the whole, the results were not very encouraging. The 
local treatment alone or combined with gencral treatment did 
not prevent the development of tuberculosis; all of the inocu- 
lated rabbits died from well-marked tubercular affections, and 
the treatment did not even retard the progress of the disease or 

the fatal termination. General treatment alone, inaugn- 

rated at the time the inoculation was made, proved also ineffica- 
cious, and Jeannel even intimates that the treatment by iodoform 
ether has neither the power to cure nor to retard tuberculosis 
in the rabbit. Finally, general treatment alone, instituted at a 
» from the g of the disease, was a com- 
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insisted that generalization of tuberculosis varies with the place 
where the inoculation is made. 

The discrepancy of the views entertained by these French 
investigators leaves the experimental field concerning the cura- 
bility of tuberculosis by the local and subcutaneous use of iodo- 
form open for future research to determine definitely the value 
of this remedy in the treatment of this disease. 


CHAPTER XXIV. 


TREATMENT oF TUBERCULOSIS OF JOINTS BY PARENOHYMATOUS 
AND IyTRa-ARTICULAR [NaEcTIONS (confined). 


Clinical Resultz—The clinical results have been more uni- 
formly in support of the antitubercular action of iodoform than 
the conclusions drawn from experimental work. The iodoform 
treatment of tubercular affections of bones and joints found an 
enthusiastic advocate, in France, in the person of Verneuil;* 
through his example and influence it found ready adoption at _ 
once in different parts of that country by the most prominent 
surgeons. 

Vercheré+ expresses himself as highly pleased with the 
results obtained by injections of ethereal solutions of iodoform, 
as advised by Verneuil a year after the latter surgeon published 
his first paper on the subject, 

Segond restricts the use of the iodoform treatment to 
patients greatly debilitated by the disease, and in cases in which 
the primary disease is inaccessibic to radical measures, 

Barrette § reports twenty-eight observations of his own, with 
very favorable results. Among these was a man, aged 33, with 
tubercular osteomyelitis of the fourth rib, complicated by in- 
cipient pulmonary phthisis, The cold abscess, which had de- 
veloped in connection with the rib, was treated by iodoform 
injections, and the local lesion was cured. 

Two cases of cold abscess originating from the spine were 

one case, in which an abscess started from a 
fter resection of the elbow, the injections 
‘death from iodoform intoxication. The ne- 


injections d'ethor ledoformé om operation sangtante.” 
6 dos manifestations extern dela tuberouluse.”” Congres de la Tuber: 
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painful, as the temperature of the body is sufficiently high to 
vaporize the ether in a very short time after its » Which 
causes painful and sometimes dangerous tension in the joint or 
abscess. It appears also that iodoform intoxication occurs more 
frequently when the ethereal solution is used than when the 
iodoform is injected in the form of an emulsion in glycerin or 
in olive-oil. A case of death from iodoform intoxication was 
alluded to above, and another occurred in the practice of Barvis.* 

The patient was a soldier, aged 24, the subject of a large 
cold abscess in the region of the left wall of the chest. This 
was punctured, and, after evacuation of its contents, from 50 to 
60 grammes of a 5-per-cent. ethereal solution of iodoform were 
injected. Immediately after injection the patient went into col- 
lapse, and it is possible that some of the fluid was injected into 
the pleural cavity. In explanation of the sudden death it may 
be suspected that a small quantity of the ether-vapor was forced 
into the venous circulation, and that the collapse was caused by 
ether-vapor embolism ; but Barvis attributes death in this case 
to acute iodoform intoxication. In view of the fact that cther- 
jodoform | injections are always productive of pain, and not in- 
frequently produce intense local reaction, and that the ether 
used may become a source of danger, and that they are more 
liable to give rise to intoxication than when iodoform-glycerin 
emulsion is used, the latter preparation should be used exclu- 
sively. Tn Germany the latter method of administration is used 
almost exelusively. 

Bruns uses a ek ese mixture of iodoform in she 


te 
Sig: Twn-per-cent, Jodoform mixture. “To thi 
cont. of pure earbalic aeid. 


+ "Da ritemont doe Absodes frolils, Intoxication Jodoformique tortello, Areh. de 


‘Méd. ot de Pharmacie, ‘T. xvi, No. 8, 1800, is 
x 








PARENCHYMATOUS AND INTRA-ARTICULAR INJECTIONS. 259 


In the ease of fungous joints he makes the injection not 
only into the cavity of the joint, but wlso into the thickened 
capsule, making the puncture at different points, and injecting 
from 2 to 6 centimetres of the mixture, In tuberoular hydrops 
and tubercular abscess the fluid or softened contents ave first 
removed, whereupon 10 to 30 centimetres of the mixture are 

Neither pain nor symptoms of local irritation follow the 
procedure, but the temperature usually shows a rise of from one 
to two degrees, which, however, disappears after a few days. 
He does not immobilize the injected joints. He has never met 
with cases of iodoform intoxication from the injections. Paren- 
chymatous injections are to be repeated every eight days, intra- 
articular injections eyery two to four weeks. Symptoms of 
improvement seldom. Appear before the expiration of six to 
eight weeks, although the puin diminished at an earlier date, 

Shrinking of the fangous capsule is the surest indication 
of beginning improvement. In children suffering from tuberen- 
losis of joints the functional result is frequently perfect if the 
treatment is begun before the disease has resulted in exten- 
sive destruction of the soft structures of the joint. In adults the 
best results often consist in a useful but partially or completely 
ankylosed limb. 

Wendelstadt® uses a mixture of iodoform in olive-oil in the 
proportion of 5 to 25, He insists that the mixture should be 
prepared fresh every time, as in mixtures kept for some time 
free iodine is generated, the presence of whieh can be recognized 

senting a brownish-red color, 
matous injection, he throws from 2 (o 8 centi- 
: into the tissues with an ordinary Pravaz 
tion is repeated every eight days; the punc- 
ture sh be made ata different point in order to reach, 
successively, different parts of the focus. 
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Three of the casoa that were cred were sent to the clinic 
to undergo an amputation, 

Although in the cases where the wrist-joint was involved 
the treatment failed in restoring motion, it made the fingers 
more movable and useful. Ty the hip.joint eases, recovery 

resulted in almost total ankylosis. 

This was evidently due to the fact that the severost eases 
were subjected to this treatment, and much better functional 
results can be expected if this treatment is commenced during 
the early stages of the disease. 

Improvement was noted in nearly all cases that remained 
under treatment. The best results were realized from the 
treatment in tuberculosis of the knee- and wrist- joints. He 
recommends that, if the cannula of a large trocar is not large 
enough through which the joint can be completely emptied of 
its contents, an incision should be made for this purpose, and 
the wound sutured before the injection is made, 

OF the cold abscesses which were subjected to treatment by 
iodoform injection, 50 per cent. were cured, He believes that 
intoxication symptoms are not produced by using emulsion of 
jodoform, because none of the iodoform is in solution, and on 
this account absorptioy is very slow. He has injected the emal- 
sion which he uses in doses varying ftom 5 to 80 grammes. 
The injections never caused much pain, but were often followed 
by a rise of temperature for a short time. The first symptoms 

E provement is taking place are lessening 
of pain and dliminu ion of swelling. Peri-articular abscesses 
ral times after they were apparently cured, and re- 

ion of treatment. 
lenburg has treated one hundred and thirty-five 
cases, of all grades of severity, by the injection method, making 
‘5 grammes every eight days. The most striking 
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Heusner* reports a case of iodoform intoxication caused 
by an intrearticular injection of 0.1 gramme of jodoform in 
glycerin, Bramann observed quite grave symptoms of intoxi- 
cation alter an injection containing 2.0 grammes of iodoform. 
The patient was a boy. Later, the injection of the same amount 
produced no untoward symptoms. 

Trendelenburg first used iodoform-ether, but in a short time 
the injection produced gangrene of the overlying abscess-wall 
in three eases, and afler that he has used the emulsion exclu- 
sively and has not observed such a result since. Gangrene of 
the overlying tissues and iodoform intoxication have only been 
observed after iodoform-ether injections; the first is caused by 
the overdistension resulting from vaporization of the ether, and 
the latter is due to mpid absorption of the iodoform kept in solu- 
tion by the ether. Another possible remote source of danger 
attending the injection of the ethereal solution is the entrance 
of ether-vapor into one of the veins, causing death from ether- 
embolism. 

‘The dangers jast enumerated do not belong to injections of 
iodoform held in-suspension in glycerin or olive-oil. Accidental 
i tion, which has occasionally occurred during or after the 
injection, is, of course, caused by a faulty antisepsis, and has 
happened from the use of iodoform by parenchymatous and 
intra-articular injections, irrespective of the menstruum used. 
If such an accident take place, it will become necessary to make 
a puncture with a large trocar and evacuate the pus through 
the cannula, and resort at once to irrigation with a 3-per-cent. 
solution of boric acid, or treatment by incision and drainage 
may be required. Dangerous hemorrhage is occasionally en- 
countered in treating tubercular abscesses by incision and 
seraping when a vessel of considerable size has become eroded, 
and the possible oceurrence of this accident does not militate 
against the treatment by iodoform injections. 

Action of lodoform on Tubercular Tissue—It iodoform, in 


# Berl. Kiln, Wochenselirife, October 5 180k, 
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cular tissue and detached the balance. As soon as the dead 
tissue was disposed of by absorption the granulations began to 
cicatrize, and were gradunlly converted into connective tissue, 
and with this change the process of the healing was completed. 
Krause made similar examinations and corroborates the obser- 
vations made by Bruns and Nanwerk, That the curative effect 
of iodoform, in the treatment of tubercular joints and abscesses, 
is not owing to the mere pancture and evacuation, but is 
brought about by the specific action of iodoform on the tuber 
cular products, there can be no doubt, as tapping for these con- 
ditions was employed long before iodoform was nsed in surgery, 
but this procedure seldom yielded more than temporary relief. 
Stockma treated five tubercular abscesses by tapping alone, but 
always with negative results. If he injected the contents of 
tubercular abscesses, treated by different methods, into the en- 
terior chamber of the eye in rabbits the result was always posi- 
tive except in the case of abscesses treated by iodoform injec+ 
tions, in which a sufficiont time had elapsed for the iodoform to 
excit its specific antibacillary effect. Lodoform exercises a double 
therapeutic action on tubercular tissue when used by parenchy- 
matous or intra-articular injections; it destroys the bacillus of 
tuberculosis and aids the removal of the dead sterile tissue, and 
favors the subsequent reparative process by its stimulating action 
on the surrounding healthy tissue—properties not possessed, to 
the same degre, by any other as yet known substance, 
Indications —The curative power of iodoform injections 
has so far been most manifest in the treatment of heretofore 
most hopeless cases of surgical tuberculosis —tubereular abscess 
in connection with on inaccessible osscous focus, One of the 
achievements of modern surgery is the successful 
ubercular abscesses developing in the course of 
r pot by iodoform injections. Statistics show 


Tn the successful cases not only the 
abscess bu: the primary bone-lesion is also cured. 
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lent results, in tuberculosis of the knee and other readily acces- 
sible joints, with or without the formation of para-articular 
abscesses, 

The treatment is most useful if the joint is distended with 
fluid, as under such circumstances, after the removal of the fluid, 
the iodoform can be brought in contact with the entire surface 
of the cavity. This is often impossible if portions of the joint 
have been shut out by intra-articular adhesions, Irrigation of 
the joint should never be omitted if it contain pus, flakes of 
lymph, or detached, broken-down fragments of tubercular tissue, 
and it is in such cases that the cannula of even a large trocar is 
often not of sufficient size to evacuate the joint or abscess 
erly, and that the puncture has to be followed by an incision 
large enough to meet the requirements, 

If the joint contain no fluid it is difficult and usually im- 
possible to reach all of the infected tissues by an intrearticnlar 
injection, and it is in such cases that it must be combined with 
parenchymatous injections, and the site of puncture changed at 
each operation. As no fluid is to be removed, and no irrigation 
to be made under such circumstances, the necessary amount of 
iodoform cmulsion is thrown into the joint and into the thick- 
ened fungous capsule with an ordinary Pravaz syringe, supplied 
with a large needle. The puncture is made at different points 
every time the procedure is repeated. It cannot be expected 
that a cure ean be effected by this method of treatment if the 
primary focus contain large masses of cheesy material, or, a 
sequestrum of considerable size. But even in such cases, if the 
injecti made with the requisite degree of care, the treat- 

rmless, and results in great benefit in preparing the 
parts for subsequent surgical treatment by operation. 

Points to be Remembered in Making Tatra-articular and 
Purenchymatous Injections, —The strictest antiseptic precautions 
must be prac making the injections, as neglect in this 
direction would not only interfere with an ideal result of the 
treatment, but would expose the part and the patient to the 
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_ fluid returns perfectly clear before the iodoferm injection is 
made, If the joint or abscesscavity contain broken-down 
tubereular products, which caunot be removed through a large 
cannula, the joint or abscess should be freely incised, the interior 
scraped and rubbed out with iodoform gauze, wound sutured, 
and then the injection made,—a plan of treatment practiced with 
great success by Billroth. 

In making parenchymatous injections the needle should be 
inserted in different directions without removing it completely, 
and the injection made at as many points as possible in order 
to saturate as large a territory as possible of the infected tissives, 
If the procedure is to be repeated the puncture is made some 
distance from the first so as to medicate a new area of tubercular 
tissue. 

After the cannula is withdrawn the puncture in the skin 
should be carefully sealed with  pledget of aseptic cotton and 
iodoform collodium. Mechanical diffusion of the injected ma- 
terial should be secured after the injection by kneading, com- 
pressing, and rubbing the parts, and by making passive motion. 
‘The injection is not to be repeated oftener than every eight 
days to two weeks, and the treatment continued until the tuber- 
cular material has been removed and healing by cicatrization 
is in progress. 

In the treatment of tubercular joints by iodoform injections, 
immobilization is only necessary if active motion of the joint 
is productive of great pain. In tubercular spondylitis, with 
abscess, the iodoform treatment should be combined with the 
necessary orthopwdic treatment, In tuberculosis of bones and 
joints, with a large cascous*mass or a sequestration of consid- 
erable size at the primary focus, the iodoform treatment cannot 
take the place of mechanical removal of the infected and dead 
tissue, but is often of great value as a preliminary measure to 
prepare the way for a radical operation. 

Cases of Tuberculosis of Bones and Joints Recently Treated 
by Todoform Injections in the Surgical Clinic of Rush Modicat 
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to thin mucus. As soon as this stage was reached the effusion 
disappeared speedily and permanently, with contemporaneous 
improvement of all the remaining symptoms. 

Case I, Laboring man, aged 27; has inherited a rheumatic 
tendency; presented himself for the first time in the clinic, April 
28, 1891; general health unimpaired ; no signs or symptoms 
of pulmonary tuberculosis. Nine months ago he experienced 
pain on the inner side of the right knec-joint. This pain was 
not constant, but was always aggravated by active exercise, 
Five months later the joint became swollen. When first 
examined, the joint was uniformly swollen; movements of limb 
unimpaired ; upper recess of synovial sac quite prominent ; fluc- 
tuation distinct; no tender points over condyles of femur or 
head of tibia, Primary synovial tuberculosis with hydrops was 
the diagnosis made at the time. 

‘The joint was punctured with a medium-sized trocar and 
about four ounces of a turbid synovial fluid, in which small 
flakes of lymph were suspended, were remoyed. The tapping 
was followed by irrigation of the joint with a 3-per-cent. solu- 
tion of boric acid until the fluid injected returned perfectly 
clear. Qne ounce of iodoform emulsion was injected. The 
patient was advised to use the limb moderately, During five 
weeks the same procedure was repeated three times, and at 
each successive tapping the fluid removed was less in quantity 
and more viscid. When the patient was scen again, after the 
fourth injection, the joint presented a normal appearance; no 
effusion, and thickening of capsule nearly disappeared ; motion 
of jomt nearly normal, As the patient has not reported since 
that time, it is fair to assume that he has completely recovered. 

Case 1, Boy, aged 8, with good fimily history, entered 
the Presbyterian Hospital, October 25, 1890, suffering with hip 
disease, The disease commenced soon after an injury, which 
he received in April, 1889. Rest in bed and extension by 
weight and pulley was the treatment employed. Under this 
treatment the pain subsided, but the swelling and tenderness 
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remained stationary. During the mozth of Mav three imje 
tions, from two drachm: to half az cunce of the emulsion each 
time, were made into the jot As i: was almost certain thet 
the bead and neck of the femur were Primary seat of the 
imfiammation in this case. ] made it a print to peneteate the 
neck of the femur deeply with the smal] trocar in onder to atteck 
existing osseous foci by the same treatment. The emulsion was 
fort thrown imto the substance of the bone. and. later, after 
withdrawing the cannula as far as the surface of the bome, inte 
the jomt. 

Several days after the last injection the pain became sad- 
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that extension was kept up unirter: 
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joint. The operation was performed June ith. The great tro- 
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shaft at the base of the neck of the i 
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Case HL Parmer, aged 53, with a family history of tuber 
culosis, came to the clinic to be treated for tuberculosis of the 
wrist-joint of three years’ standing. General health fair; muscles 
of arm atrophied; hand slightly flexed; arm in position half 
way between pronation and supination. Swelling extended 
over the entire wrist-joint, and presented all the characteristic 
clinical features of tuberculosis of this jomt. During the course 
of five weeks he received three iodoform injections, the quan- 
tity of emulsion used each time being sufficient to fully dis- 
tend the joint. After the second injection the swelling and 
pain began to subside, and four weeks later the joint was 
practically cured. The injections were always made below 
the styloid process of the ulna or radius, from which point the 
trocar was made to traverse the entire joint from side to side; 
the injection was made slowly and at different points as the 
cannula was withdrawn, 

Case IV. Girl, aged 4, with good family history, was 
brought to the clinic June 25th, suffering from typical tuberen- 
losis of the right knee-joint. The disease commenced five 
weeks before, with pain and lameness. No evidence of tuber- 
culosis in any other organ; general health fair; knee-joint 
slightly flexed, but only moderately swollen; no effusion in 
joint; capsule thickened, and upper recess of synovial sac 
evidently the seat of fungous granulations. Tenderness over 
the internal condyle of the femur suggested an osseous origin 
of the intra-articular inflammation. The knee-joint was punc- 
tured, but no fluid escaped. In order to ascertain whether the 
whole knee-joint could be medicated by intra-articular injec 
tion, boric-acid solution was forced into it from a fountain 
syringe until the whole joint was fully distended; it held 
about two ounces. Half an ounce of iodoform emulsion was 
then injected. The joint became more swollen, painful, and 
tender after the first injection. The same quantity was injected 
July 11th, August 4th, and September Ist. 

At the present time the position of the limb is normal, 
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Case VIL. Laborer, aged 19; very good family history; 
two years ago had an attack of peritonitis, which was followed 
by pain and swelling of one of the wrist-joints. An abscess 
formed and was opened four months after commencement of 
joint affection, An operation was made a year ago, When 
patient was presented for the first time in the clinic the wrist- 
joint was very much swollen, and skin over it for some distance 
«edematous; hand flexed and forearm pronated.  Fistulous 
openings led to carious bone; lower end of radius and ulna 
enveloped; suppuration slight; general health materially im- 
paired. Evidement of joint; wound packed with iodoform 
gauze, and forearm, as far as base of fingers, supported by a 
well-padded anterior splint. The sinuses were injected with 
iodoform emulsion twice a week for two months. At this time 
the wound was healed completely, and the patient has secured 
good use of hand, being able to perform manual labor. 

Case VIII. Laborer, aged 20; family history good. For 
a number of weeks patient has experienced pain in left knee- 
joint, which was followed by swelling four weeks ago, since 
which time he has not been able to follow his occupation, At 
the time treatment was commenced, August 11th, the knee- 
joint was distended with fluid, patella raised at least half an 
inch from anterior surface of condyles, upper recess of joint 
very prominent, and conspicuous bulging on each side of patella, 
Diagnosis: Primary synovial tuberculosis, with hydrops of 
joint. General health not much impaired. Joint was tapped, 
and ten ounces of turbid synovial fluid, mixed with shreds of 
lymph, removed. The joint was washed out repeatedly with a 
percent. solution of boric acid until the fluid returned per- 
fectly clear, when, by compression, the joint was completely 
emptied, and 1 ounce of iodoform emulsion was injected. Next 
day the joint was swollen as much as before the tapping. The 
patient returned August 25th, and stated that the treatment 
had proved beneficial to him, The joint was again tapped, 
but only half the quantity of fluid removed as the first time. 
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after the second or third injection, resection is indicated and 
the operation should not be 

Tt is my opinion that even in such cases the 
treatment by jodoform injections is of great value, as it brings 
the intra-articular structures in better condition for successful 
operative treatment, T -regard intra-artieular and parenchy- 
matous injections of iodoform as the best preparatory treatment 
for the resection of tubercular joints in which this treatment 
does not meet the pathological indications. 

Cwe X, Boy, aged 17, with a tubercular family history, 
applied for treatment in the college clinic, June 18, 1891. 
When 2 years old, symptoms of tuberenlar spondylitis in the 
dorsal region first developed. Tn spite of the usual treatment 
made use of for this affection, an extensive posterior curvature 
formed. ‘The patient, although 17 years of age, is not taller 
than a boy of 7 or 8 years. About six months ago a swelling 
was detected in the left iliac region which rapidly increased in 
size. The patient was yery anemic and greatly emaciated. 
The curve involves at least eight or nine of the upper dorsal 
vertebre. A fluctuating swelling, reaching from Poupart’s liga- 
ment to the costal arch and extending to near the median line, 
was found on the left side. Diagnosis: Tubercular spondylitis 
of upper dorsal vertebre, which has resulted in the formation 
of an immense lumbar abscess, which, in all probability, still 
communicates with the primary osscous lesion. The abscess 
was tapped in the lumbar region immediately below the last 
rib, and six pints of characteristic tubercular pus were evacuated. 
The abscess was washed out repeatedly with a solution of 
boric acid until the fluid returned perfeetly clear, after which 

of jodoform emulsion was injected. 
June 18th and August 5th, tapping, irrigation, 
m was repeated four times, At cach tapping the 
quantity of fluid removed was less, so that the last time not 
mote than four ounces of a viscid, opaque fluid were removed. 
Since then there has been no reaccumulation of fluid, and the 
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7. Injections should be made at intervals of one or two 
weeks, and their use persisted in until the indications point to 
the cessation of tubercular inflammation and the substitution for 
it of a satisfactory process of repair, or until the result of this 
treatment has shown its inefficacy and indications present them- 
selves of the necessity of resorting to operative interference, 

8. If the treatment promise to be successful, symptoms 
pointing to improvement manifest themsclyes not later than 
after the second or third injection. 

9. In tubercular empyema of joints and tubercular abscesses 
gradual diminution of the contents of the joint or abscess at 
each successive tapping, lessening of the solid contents of the 
fluid and increase of its viscidity are the conditions whieh in- 
dicate, unerringly, that the injections are proving useful and 
that, in all probability, a eure will result from their further use. 

10. Moderate use of limb is compatible with this method of 
treatment, provided the disease has not resulted in deformities 
which would be aggravated by further use of the limb; in such 
cases correction of the deformity should be postponed until 
the primary joint affection has been eured by the injection. 

11. Parenchymatous and intra-articular medication with 
antibacillary remedies has yielded the best results in tubercular 
spondylitis, attended by abscess formation and tuberculosis of 
the knee- and wrist- joints. 

12, This treatment may prove successful in primary osseous 
tuberculosis followed by involvement of the joint, provided the 
osseous foci are small. 

13. Extensive sequestration of articular ends with secondary 
tubercular synovitis always necessitates resection, but prelimi- 
nary treatment by iodoform injections into the affected joints 
constitutes a valuable preparatory treatment to the operation 
and adds to the certainty of a favorable result. 

14. In open tubercular affections of joints, incision, serap- 
ing, disinfection, iodoformization, iodoform-gauze tampon, sutur- 
ing, and subsequent injections of iodoform emulsion, as advised 
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by Billroth, yield excellent results, and should be employed in 
all cases in which a more formidable operation can be avoided. 

15. Balsam of Peru ranks next to iodoform in the treatment 
of tubercular affections of bones and joints, and if the latter 
remedy, for any reason, cannot be employed, or has failed in 
effecting the desired result, it should be given a fair trial if 
operative treatment is not urgently indicated. 





CHAPTER XXV. 
Overatiye TREATMENT. 


Arthrotomy, or incision of a joint—one of the most 
efficient surgical procedures in the treatment of suppurative 
arthritis—has only a very limited sphere of usefulness as a 
therapeutic measure in the treatment of tubercular joints. 

Bouilly (** Abseés tuberculeaux ; intervention chirurgicale.” 
Gazette des Hopitaun, No, 9, 1887) prefers the iodoform- 
injection treatment in patients who are in good financial circum- 
stances, where time is no object. In poor patients, to expedite 
the cure, he makes a free incision, serapes out the granulations 
lining the abscess-wall, and washes the cavity with a solution 
of chloride of zine and packs with iodoform ganze. For the 
last few years Billroth has pursued, in proper cases, a some- 
what similar course, He renders the joint as accessible as 
possible by incisions, scrapes out the granulations, and, after 
inigation, packs with jodoform gauze, This method of treat 
ment is applicable in cases in which, either on account of 
unfavorable local or general conditions, arthrectomy, resection, 
or amputation are contra-indieated, and after subcutaneous 
iodoformization has been given a fair trial. The iodoform-gauze 
tampon should be relied upon, in securing drainage, in prefer 
ence to tubular drains. This method of treatment may also 
occasionally be indicated and prove successful in the treatment 
of open or subcutaneous abscesses in communication with a 
tubercular joint. In eases of this kind it is of the greatest 
importance, after the infected tissues have been fully exposed 
by a free incision to direct treatment, to take special pains to 
procure for the seat of disease an aseptic condition by thorough 
antiseptic measures before the antitubercular treatment is 
instituted. 

Arthrectomy (Volkmann), erasion of joints (Wright and 
Collier), synovectomy (Ollier), are synonymous terms used to 
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frequently the synovial membrane rears He is ot oe 
opinion that the more. conservative operation of 

urgently indicated, and offers the best prospects of a ate 
ine aida: rota (mnotirin reese cases of so-called / 

articuli of the old authors, in which the eapsule of the joint, 
the ligaments, and the parasynovial tissues form a gelatinous 
mass from one-half to three-fourths of an inch in thickness. The 
preparatory treatment consists in the correction of contractures, 
if such exist, by weight and pulley, or manual extension and 
permanent fixation, under the influence of an anwsthetic. If 
the disease is complicated by tubercular abscesses, these should 
be incised, seraped out, drained, and sutured. Fistulous tracts 
are to be scraped out and disinfected. I will describe here 
Volkmann’s method of performing arthrectomy of the knee- 
joint. After careful preparation of the patient, the operation 
is commenced by opening the joint by « transpatellar incision, 
through which the joint can be examined by digital exploration, 
If this examination make it appear that it is necessary to extir- 
pate the entire capsule, the incision is extended and the patella 
divided transversely with the saw. If the bursa underneath 
the quadriceps is extensively diseased, the incision is modified 
so as to make an anterior flap, the apex of which corresponds 
with the uppermost recess of the bursa and the base a little 
below the knee-joint. Esmarch’s constrictor is only used in 
exceptional cases, as the loss of blood from parenchymatous 
oozing, after the removal of the constrictor, is more than would 
be incurred in operating without elastic constriction. 

The bursa is first removed entire, and often constitutes a 
mass of considerable size. The lower extremity of the fermur is 
thus exposed to the extent of three to four inches from the 
articular surface. The capsule and synovial membrane attached 
to the tibia, as well as the semilunar cartilages, are remoyed 
with the same care, The rule to be observed in these cases is 
to remove all diseased tissue until healthy bone and muscular 
tissue are reached, After removal of the soft joint-structures the 
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with a fair degree of motion was obtained. He urges that a 
movable joint should be aimed at in all cases calling for simple 
puncture, arthrotomy, and partial arthrectomy for localized 
tubercular processes, The same intention should be carried out 
for mild diffuse tuberculosis without implication of the articular 
extremities, and in the milder forms of synovial tuberculosis 
complicated by small osseous foci, and likewise in cases of 


ARTIAL AnTIKCTOMY oF KxeeJorer. (Medieat News) 


tuberculosis of both knee-joints; at least, in one of the joints. 
Ankylosis in a straight position should be aimed at in all grave 
forms of diffuse synovial tuberculosis, and in all severe osseous 
forms. If the conditions of the joimt are such-as to make it 
expedient to obtain a movable joint, the incision should be 
made in such a manuer that the motor apparatus of the joint 
will not be disturbed; while this matter does not enter into 








muscular attachments of the joints in arthrectomy and reseo- 
tion, has proposed for the different joints temporary resection of 
the portions of the articular extremities to which important 
muscles and other joint-structures are attached, thus procuring 
free access to the joint for the removal of diseased tissue; and 
these fragments are then replaced and fastened with bone or 
ivory nails after the partial resection or arthrectomy is com- 
pleted. In the knee-joint the spine of the tibia—the part to 
which the patellar tendon is attached—is thus temporarily 
detached and, later, replaced; in the hip the trochanter major 
is dealt with in a similar manner, and in resection of the elbow 
the olecranon is temporarily resected, and in the ankle-joint the 
malleoli are detached before and replaced and fastened after 
completion of the arthrectomy. I have followed Tiling’s sug- 
gestion in a number of hip- and elbow- joint resections, and 
have been well satisfied with the operations and their results. 
‘The joint that is best adapted for arthrectomy is the knee-joint, 
and more than two-thirds of all the operations performed up to 
date were made on this joint, About two years ago Schede made a 
number of arthrectomies on the hip-joint through a large curved 
posterior incision, which enabled him to dislocate the head of 
the femur upon the dorsum ilii, which, after the extirpation of 
the capsule, he replaced. It is not probable that this operation 
will ever become popular, as the large reseetion wound, which 
it is necessary to make to expose the joint freely, is a serious 
objection in many of the cases requiring arthrectomy. I will 
describe here my plan of extirpating the soft structures of a 
tubercular knee-joint. This operation is applicable in all cases 
of primary synovial tuberculosis, in preference to resection, as 
by it the diseased tissue can be effectually removed without 
unnecessary loss of healthy tissues that are necessarily sacrificed 
by the latter operation. The immediate and ultimate success 
of an operation for tubercular joint affections depends largely 
upon the thoroughness with which the operation is done and 
the absence of suppuration. 








half of the patella, and its tendon reflected in a downward 
direction, by which the tissues underneath that portion of the 
patella and its ligaments are fully exposed. With the kuce- 
joint thus exposed, it is not difficult to extirpate, with the help 
of a catch-foreeps, a sharp scalpel, and a pair of curved scissors, 
the entire capsule. The part of the capsule that will be found 
most difficult to remove is that portion which covers the pop- 
liteal vessels and dips down behind the condyles of the femur 
and behind the tuberosities of the tibia, During this part of 
the operation the leg must be foreibly flexed over a small 
cushion, or the fist of an assistant, in the popliteal space, 
Arthrectomy is always a tedious operation, as it is abso- 
lutely necessary to remove all of the infected tissues in order to 
secure permanent success. If the patella is not diseased it 
should never be removed. After the capsule has been extir- 
pated the patella is united by two chromicized catgut sutures, 
T have never failed in obtaining bony union in four to six weeks 
after this method of coaptation. After extirpation of the capsule, 
and before the elastic constrictor is removed, the whole surlace 
should be once more irrigated with a hot solution of corrosive 
sublimate (1 to 1000) or iodine-water, after which it is rubbed 
off with iodoform gauze in order to remove any detached fray- 
ments of tubercular tissue that have not been washed away. 
‘The whole surface is now freely sprinkled with impalpable iodo- 
form, which is rubbed into the surface, Before the constrictor 
is removed the wound is packed with aseptic gauze, the faps 
are laid over it, and manual compression made for five or ten 
minutes after the removal of the constrictor with the limb in an 
elevated position. This simple procedure seryes an admirable 
purpose in coatrolling capillary hemorrhage, and reduces the 
necessity of recourse to ligature toa minimum. Afer all the 
bleeding has been arrested the patella is sutured, and the deep 
parts of the wound are united by buried sutures of catgut. 
Tubular drainage can usually be dispensed with, as a capillary 
drain composed of a few threads of catgut will answer an excel- 
» 
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joint, the process was fastened in its proper place,—in one case 
with small, aseptic, ivory nails; in the others with catgut sutures. 
In all of these cases the functional result was excellent, a strong 
arm and a fair range of motion in the joint. 





mass of surgeons took no interest in this subject. Later, Chas- 
siagnac, Maisonneuve, Nélaton, and Malguigne introduced new 
methods of operating, and in other ways rendered valuable 
service in bringing resection to the favorable notice of the pro- 
fession, Tn England, Crampton’ and Syme, in 1827 and 1831, 
revived the almost forgotten and utterly ignored operation, but 
it did not gain a firm foothold until again established through 
the clear teachings and firm example of Ferguson (1850). Tn 
1831 Mr. Syme (“ Treatise on the Excision of Diseased Joints,” 
1831) called attention to the then almost obsolete operation in 
the following language:— 

“ Though amputation isa measure very disagreeable both 
to the patient and to the surgeon, it has, hitherto, with hardly 
any exception, been regarded as the only safe and efficient means 
for removing diseased joints which did not admit of recovery.” 
‘The idea of cutting out merely the morbid parts, and leaving 
the sound portions of the limb, seems to have hardly ever 
occurred, or to have been met by so many objections that it was 
almost instantly abandoned. From 1830 to 1850, the operation 
was performed almost exclusively in Germany. Among the 
early advocates of this operation in that country, besides those 
enumerated above, should be mentioned Palm and Grife, fol- 
lowed later by Jager, Textor, Fricke, Heine, J. F. Heyfelder, 
Ried, Langenbeck, A. Meyer, Stromeyer, and Esmarch. As late 
as 1839, Richter (“Die Organischen Knochen-Krankheiten,” 
p. 51. Berlin, 1839) placed a very low estimate on the value 
of resection, as is apparent from the following quotation : “Die 
Resection der Knochen ist mehr als chirurgisches Knuststiick, 
als eine Heilung bringende Operation zu betrachten, und, teils 
des verletzenden Fiugriffs, teils der Grossen Unsicherheit des 
Erfolges wegen, insofern selbst beim Glicklichsten Ausgange 
dem Krauken immer nur ein verstitmmeltes und anbrauchbares 
Glied erhalten wird, zu vermeiden.” The valuable services 
rendered by men of more recent date, like Langenbeck, Volk- 
mann, Kénig, Kocher, and Billroth, in the development of this 
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operating which have recently been devised for different joints 
have not only greatly diminished the great risks of trumatic ine 
fection, but have at the same time influenced surgeons in making 
the operation earlier and more thorough, and thus improve the 
lecal results and greatly reduce the danger incident to traumatic 
infection. It is not possible to luy down cast-iron rules in 
pointing out the indications for resection, as both the local and 
general conditions must be carefully considered in each case be- 
fore deciding upon the propriety or justifiability of an operation. 
Unless the general condition of the patient furnishes a eontra- 
indication, it may be stated as a rule that, in all recent cases of 
primary synovial tuberculosis, treatment should be commenced 
with intra-articular and parenchymatous injections of iodoform, 
and, if necessary, by rest and immobilization of limb, and this 
treatment should be continued for some length of time before an 
operation is decided upon. If no improvement follow this 
treatment, or if, in spite of it, the symptoms become aggravated, 
the joint should be opened, and the conditions then revealed 
will point out whether an arthrectomy or a partial or complete 
resection should be made. Extensive deformity of the joint, 
regardless of the extent of the disease, indicates a resection, as 
this operation alone can restore partly or completely the func 
tion of the limb. Incipient pulmonary tuberculosis, developing 
in the course of a tubercular disease of a joint, has often been 
arrested by a prompt operative removal of the local disease in 
the joint. Aye furnishes no contra-indication to the operation, 
although the immediate and remote results are much better in 
children than adults. Konig showed long ago that resection of 
tubercular joints in the aged is often followed by the most happy 
results. 

Schliiter (* Knieresection im héheren Alter wegen Tuber- 
culose.” Devteche Zeitrechrift f. Chirurgie, B. xxx, p. 285) 
reports 100 cases of tuberculosis of the knee-joint occurring in 
persons who had passed the age of 20, in which resection was 
performed. The operation adopted was usually that of Volk- 
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(“Memoirs on Excision of the Knee-Joint,” 1856 and 9 
and other surgeons who have written on the ‘subject of 

seem inclined to disbelieve the fact that a cessation of gr 

caused in a limb from which the epiphysial cnrtagertardtcal 
rempyed in childhood. 

Mr. Page, Dr. Keith, and Mr. Jones also maintained the 
opinion that the removal of the epiphysial cartilages does not 
interfere with the normal growth of the limb. Mr. Price (ibid., 
p. 151), after giving the result of his own clinical observations 
in relerence to this point, continues: “I could quote various 
other eases, illustrating the want of adequate growth in a limb 
after its knee-joint has been exeised at an early ines of life, 
but I consider the above sufficient for our purpose.” 

Ollier (* Sur In résection de la hanche dans les coxalgies 
suppurées.” Lyon Médical, No. 18, 1881. Thid., Reeve de 
Chirurgie, 1881, pp. 177, 369, 548) studied, experimentally 
and clinically, the causes of shortening after resection of the 
hip,joint. He maintains that the shortening follows in conse- 
quence of removal of the upper centre of growth, the epiphysial 

lage, He asserts that the femur grows in length equally 
t both extremities of the bone in children under 4 years of age, 
nit that after this time the growth of the length of the bone at 
the lower epiphysis is double that of the upper end; so that, 
while the bone grows two centimetres in length at the lower 
end, only one centimetre is added to the upper. He expects 
ultimately nine centimetres of shortening if the upper epiphysis, 
with cartilage, is removed in a child 4 years of nge; deviation 
of the pelvis compensates for the shortening, even if this amounts 
to from seven to eight centimetres, 

Tulins Wolff (* Ueber Ellenbogen und Haft gelenk-resee- 
tion.” Verh. d. Deutechen Gesellschaft f. Chirurgie, 1882) 
made a complete resection of the elbow-joint in a child 3 years 
of age, and had an opportunity to make a careful examination 
nine years later. The resection involved the removal of the 
epiphysial cartilage of all three bones entering into the forma- 





e resection, the 


‘with ivory nails, In the same eee 








: - operation the resected end of the femur was 
a by uneven, irregular masses of bone; le 
presented a smooth surfice, but no attempts at the 
of a new head or trochanter were observable in 


Peareligrias lining and filled in with firm connective 
new bone. The upper end of the femur was gener 





near the pelvis, either opposite the acctabulum or above or 
behind it. The conneetion between the reseed end of the 
bone and the pelvis was established by ligamentous tissue, which 
either represented a capsule which embraced the end of the 
bone on one side and on the other side was attached over a 
considerable surface of the pelvic bones, or, when the wound 
healed, by granulation i in the shape of firm bands of connective 
tissue. If union between the resected end and the acetabulum 
was established by the interposition of a capsule, this often was 
found to contain a fluid which resembled synovia, If the end 
pea Seer the bony pelvic wall the latter 
showed a superficial depression for the reception of the club- 
shaped end of the femur. In most of the cases the limb was 
more or less shortened. In the experiments in which Ieine 
removed not only the upper end of the femur, but also the 
acetabulum, he found, months after the operation, on making 
the post-mortem, the site of the articular surface of the pelvic 
bone covered with masses of new bone, against which the end 
of the femur rested without bony union having taken pluec, 
The resected surfaces were connected by a strong, fibrous cap- 
sule, which contained a serous fluid. In two complete resec- 
tions of the shoulder-joint in dogs the same experimenter found, 
after the expiration of nearly a year, in one case the resected 
end rounded and connected by bands of cicatricial tissue, while 
in the other specimen the rounded end of the humerus rested 
in a corresponding circular depression of the scapula, and both 
were connected by a capsule, and the surfaces of the new am 
ticular ends covered by cartilage, and between the cartilage 
surfaces a meniscus was interposed, The same author made.a 
complete resection of the elbow in a dog, and examined the 
specimen eighty-four days after the operation. ‘The humeral 
end was covered with large masses of bone, representing ap- 
pro: mately the condyles, which served as points of attachment 

The connection between the ends of the 
bone had become established in part by remnants of the cap- 
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sule and in part by muscular adhesions. He also obtained 
almost complete regencration of parts—removed subperiosteally 
—of the lower end of the radius and ulna in dogs. Wachter 
examined the parts three months after such an operation, and 
found the new bone at the end of the radius almost as volumi- 
nous as in a normal bone, surrounded by a new and thick 
capsule, forming almost a perfect joint. 

A. Wagner (“ Ueber den Heilungs-process nach Resection 
und Extirpation der Knochen.” Berlin, 1853) resected the 
head of the humerus, with or without a portion of the shaft, in 
nine rabbits. Tn most instances suppuration occurred, attended 
by sequestration of a ring of bone, which prolonged the heal- 
ing process often for weeks and months, In nearly all of the 
specimens he found the resected end of the humcrus enlarged 
and rounded by masses of new bone, and a more or less 
perfect capsule connecting it with the glenoid cavity of the 
scapula, In a number of specimens he found the inner sur- 
face of the capsule lined with pavement epithelium, but he 
was unable to detect evidences of the formation of new articular 
cartilage. 

Bajardi (Virchow u. Hirsch, Juhresbericht, B, ii, 1882, p. 
337) made numerous experiments on young dogs in order to 
study the reproduction of the articular extremities after sub- 
periosteal and subcapsular resections. Ife found that the re- 
sected ends are reproduced to perfection, becoming gradually 
covered with articular cartila ‘The new articular extremity 
is produced from the periosteum of the shaft of the bone, from 
the medulla, and to a lesser degree from the connective tissue 
which covers the sawn surface. ‘The new formation commences 
in the medullary tissue in the form of embryonal connective 
tissue, which is transformed partly into bone and partly into 
cartilage. The periostemm and connective tissue take an active 
part, at a later stage, in the reproduction of tissue. The results 
obtained by experiments, in establishing the fact that partial ree 
production of joints takes place after resection, have received 




















_ a perfect result could be obtained. This case and ot! 
conclusively that under fivorwble circumstances 
reproduction of the parts removed can take pl 
cases of almost complete restoration of the shou 
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Tho unnecessary removal of the epiphysial extremities should 
especially be avoided in the case of young children, as the 
removal of one or both centres of growth of bone will result 
only too often in so much shortening of the limb subsequently 
as to render it not only perfectly uscless, but it becomes fre- 
quently, at the same time, a burdensome appendage. Jn chil- 
dren atypical resection should be practiced in ail cases where att 
the fori in the articular extremities can be reached and removed 
by this method. The proper instraments to be used in this 
operation are the chisel, bone-forceps, sharp spoon, cateh-forceps, 
and curved scissors. After the joint has been freely opened the 
articular surfaces are carefully inspected for evidences of super- 
ficial and deeply-seated osseous foci. In primary synovial tu- 
bereulosis, with circumscribed superficial erosions of the bone, 
the latter are to be scooped out thoroughly by free use of the 
sharp spoon. If perforation into the joint from an osseous 
focus has taken place the cavity is freely exposed from the 
articular surface, and all of the infected tissues are removed 
with chisel and sharp spoon. It is important not only to 
remove necrosed bone, granulation tissue, and caseous material, 
but also the surrounding osteoporotic zone of bone that possi- 
bly might contain tubercle bacilli. A deep-seated focus may 
be suspected, and should be searched for, if the articular ear 
tilage has become detached over a greater or less extent. Ex- 
plorations with a small perforator can be made in different 
directions from the ‘articular surface in searching for deeply- 
seated foci. A cireumserihed avew of great vascularity is a sus 
picious indication, and calls for a limited excavation, with a 
sharp, small spoon, for diagnostic purposes. Vt is well for the 
surgeon to remember that primary osteotuberculosis, with sec- 
ondary involvement of a joint, usually consists of more than 
one focus in one or both articular extremities. A tubercular 
infarct i is generally recognized by examining the articular sur- 
fice, as the cartilage or the exposed portion of the wedge- 
shaped sequestrum presents typical appearances of necrosis that 
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In primary synovial tubere 

extension of the disease to the subjacent bone, it 
sary to remove the honey-combed, softened bone over the 
surface affected, with sharp spoon and chisel. Before the « 
tion is extended to the bone in osteotubereulosis requiring: 
cal resection, it is always necessary first to extirpate, with 
and scissors, the infected soft structures of the joint, the s 
vial membrane, and ligaments, as otherwise the healthy 
bone may become an infection-atrium for traumatic d 
tion,—a not very infrequent and serious complication afer 
operations on bones and joints for tubercular affections, © 
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lage that remains firmly attached to the bone may be le. After 
all foci have been radically eliminated the field of operation is 
flushed with an antiseptic solution, and, after drying and iodo- 
formization, the bone-cavities are packed with decalcified auti- 
septic bone-chips, and the operation is completed in the same 
manner as in arthrectomy. 

1 always use iodine-water made by adding tincture of iodine 
to sterilized water until the solution represents in eolor dark 
sherry-wine. ‘This preparation was used long ago by Pirogotff 
(Selenkow, “Zur operativen Behandlung der Tuberculose.” 
Si. Petersburger Med. Wochenserifi, No. 19, 1884), who em- 
ployed a 10-per-cent. solution of iodine, which he injected 
through the druinage-tubes after the resection wound was 
sutured. This injection he repeated in from three to four days. 
Since he resorted to this method of disinfection the results of 
the resections in the hands of this distinguished surgeon were 
much more satisfictory. The treatment of bone-cavities with 
decalcified bone-packing is of the greatest utility in atypical 
resection. An atypical resection with subsequent implantation 
of decalcified bone has for its object complete remoyal of the 
infeeted tissues in the joint and the surrounding bone, and the 
partial restoration of the parts destroyed by disease or removed 
during the operation. In atypical resection of the knee-joint it 
isnot uncommon that nearly an entire condyle of the femur or 
tuberosity of the tibia must be removed. If in such cases the 
external compact layer of bone can be preserved, this should be 
done and bony union in good position seeured,—a result which 
can be aeco ed in the most satisfhetory manner by placing 
the parts in a condition to repair the lost bone-tissue, which can 
be done by filling the defect with decalcified bone-chips. I 
have repeatedly made excavations in one of the condyles of the 
femur and in the head of the tibia from the joint surfice, the 
sive of a small orange, and obtained bony union, with the limb 
in a good position, by filling the eavities with bone-chips, and 
the time required to obtain consolidation of the articular ends 
















straight, posterior incision, and after temporary 
process, Partial resection of the 0 
done through two lateral incisions, with chisel and. 
In all resections, atypical and typical, ignipuncture i 
after the excision has been completed if any portion 
is abnormally osteoporotic, as this procedure will sti 
process of repair, and may prove useful in destroying — 
tissues, which, from their macroscopical appearance, 
healthy condition. 
Typical Resection—In typical or complete re 
synovial membrane and ligaments of the joint are 
completely; at the same time, one or bot! 
are sawn across and remoyed. In the hij p 
aside from the extirpation of the soft structures of the jou 
at the removal of the head, neck, and part ov the whole 
greater trochanter of the femur. A typical resection 
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wrist-joint implies the removal of the entire carpus, with or 
without the articular surfaces of the radius, ulna, and metacay- 
pal bones. In a complete rescetion of the shoulderjoint the 
head of the humerus is removed. In the knee-joint the same 
operation implies excision of the articular surfaces of the femur 


Fig. KONIG CRERATION OF RRARCTION OY TitK IhJouNT. 
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tibia; in the elbow-joint, of the humerus, radius, and ulna; 
he ankle, of the tibia, fibula, and astragulus. Typical resee- 
tions are generally made for tubercular affections of the shoulder, 
hip-, and wrist- joints. In the remaining large joints it is more 
frequently resorted to in adults than children. Tn children the 





‘the best adapted operations ion 0 

one devised by Kénig, by which the a 
borders of the trochanter major are pr 

tion the section of the bone must be made: 
entire head and neck of the femur are re 

bone transversely with a chisel just below the 
exception of the borders of the great trochanter, ' 
off with the same instrument. — 
The capsular ligament is removed as 
sible, and the acetabulum is scraped out with 
Provision for drainage must be made in all hip-joint 

In order to prevent accumulation of blood 
wounds, and for the purpose of securing more tl 
formization of the surfaces, it has recently been 
especially in Germany, to resort to iodoform tam 
secondary suture, 

Bramaun (Ueber Wandbehandlung mit 
ponade.” Archiv f. klinische Chirurgie, B. xxx 
published the results of this modification of wound 
resection of joints from April, 1884, to end of July, 1 
iodoform-gauze tampon is made large enough to exe 
pressure against the surfaces of the wound, and is 
remain from two to three days, when it is removed and 
wonnd sutured and dressed in the usual manner. 

Resection of Hip-Joint (Thirty-four Cases)— 
moved after forty-eight hours. No death from imm 
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of operation, Final result not known, 6; cured, 21; « 
with fistula, £; died later, wound healed, 2; died later, wound 
not healed, 1. . 

Resection of Knee-Joint and Arthrectomy (Twenty-one 
Cases)—Tampon removed and wound sutured after two to 
three days. Cured, 16; result not known, 1; discharged with 
fistula, 2; three deaths, six to eighteen months later, from pul- 
monary phthisis; cured later, 1; died, 1. In most cases re- 
covery with ankylosis. 

Resection af AnkleJFoint (Bight Cases)—Cured, 1; am- 
-putated later, 3; wound not healed, and death from pulmonary 
tuberculosis several months after operation, 4. 

Resection of Shoulder-Joint (Three Cuses).—Cured (ehil- 
dren), 2; died, pationt 60 years old, three weeks Inter, from 
pulmonary plithisis, 1, 

Resection of Elbow-Joint (Eleven Cases).— Discharged 
cured, 6; discharged with fistula, 4; chloroform death, 1. 
Final result: Cured, 7; wound not healed, 2; died, 2; func- 
‘tional result in three cases excellent. 

Resection of WristJoint (Two Cases).—In both cases 
wound healed, but functional result imperfect, Helferich (“Die 

_ praktische Bedeutung der Sekundiren Naht.” Minch. Med. 
Wochenschrift, Nos, 20, 21, 1887), although in favor of this 
method of treatment, objects to the tampon and seeondary 
suture in resection of the knee-joint. At the last meeting of 
the International Medical Congress, yon Bergmann presented, 
in the Surgical Section, a number of cases that had recently 
been operated ‘on by this method, and every one who had the 
ilege of seeing the cases and of listoning to the remarks of 
tinguished surgeon became convinced of its merits. It 

cially useful in the treatment of weneition wounds 

in which it is impossible to prevent “dead spaces” by suturing. 
Tam in accord with Helferich in advising against its employ- 
ment in resection of knee-joint, as in such cases the wound sur- 


‘ite can and should be brought in permanent and uninterrupted 





sary auto-cxtension, During the night 3 

eight months or a year, in order to 

ening. Eversion and inversion of the limb while 
in bed are prevented cither by a Volkmann r 
supporting the limb with sand-bags, applied to ea 
mobilization, afer resection of the shoulder-, 
knee-, and ankle- joints, is best secured in a plast 
dressing, which also serves an excellent purpose in 
antiseptic dressing in situ,  Tnstead of a circular 
terior splint made of the same material can be mad 
by Sayre and others. Temporary resection of the 
process, in excision of the elbow-joint, has yielded ey 
sults in my hands, as by it the insertion of the tri 
not disturbed. The resected olecranon, after the 1 
any foci it may contain, is riveted to a denuded sn 
shaft of the ulna with a sterilized ivory or bone nail af 
resection has been completed, or it is fastened with two 
catgut sutures. The latter method of coaptation and fi 
Temploy now almost exclusively. The forearm is imm 
in a semiflexed position until bony union between the sh 
the ulna and olecranon process has taken place, which 
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requires from four to six weeks. After this time, passive motion 
and massage should be made to inerease the mobility of the 
joint. A straight, single incision upon the posterior side, directly 
over the centre of the olecranon process, is the one whieh affords 
best access to the elbow-joint, with the least injury to the tissues 
around the joint. A straight, single incision upon the dorsal 
side is best adapted for resection of the wrist-joint, as the ex- 
tensor tendons of the hand and fingers can be drawn aside 
sufficiently to afford ample room for the removal of the entire 
carpus. Tn the after-treatment of excision of the wrist, the fore= 
arm and hand, us far as the metacarpo-phalangeal joints, ure 
eneased in a plaster-of-Paris splint, with the hand ina slightly ex- 
tended position and half-way between pronation and supination. 


Fig. %—Baxmn's Pors ro HoLp Bowe SURVACES Ix Arrosrrion. (rit, Med. Journal) 


Immediate fixation of the resected ends by means of aseptic 
bone or ivory nails, after excision of the knee or any other joint, 
is superfluous, as the parts can be kept in accurate position by 
ordinary external fixation dressings. In knee-joint resections, 
the section through the bones must be made in such a manner 

n the sawn surfaces are brought in apposition the leg 

flexed, as this position enables the patient to walk 

ad gracefully than with a straight, stiff limb. The 

upport must not be removed until firm, bony union has 

c, which will require from two to thie months, 
according to the patient's general health and age. 
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number 226 died. Of the fatal cases, in 26 death followed the 
operations closely, and resulted from acute tuberculosis, prob 
ably induced by the operation. Schmid-Monnard (* Ueber den 
Zeitrunkt far Bestimmung endgiiltiger Resultate der Resection. 
tuberculés erkrankter Gelenke,” Centralblatt f. Chirurgie, 
No. 52, 1889) has collected from several large clinies cases of 
joint resection, which liad been followed from two and one- 
fourth to fourteen years after the operation, for the purpose of 
ascertaining the final results and the causes and time of death 
of the fatal cases, Most of the operations were done since the 
antiseptic treatment of wounds has been in vogue. He col- 
lected 116 deaths, and from the tabulated cases it can be seen 
that 80 per cent. of this number died within two years after the 
operation and the balance within five and one-half years, with 
the exception of 2 cases, im one of which death resulted in six 
and in the other nine years after the resection. Deaths from 
tuberculosis diminish in frequency with the tine elapsed since 
operation, After the expiration of two and one-fourth years 
probably only 4 per cent. of all those operated on die of tuber 
culosis or its immediate consequences. ‘The results quod vitam 
‘at this time are nearly final. Of 2207 operations, collected in- 
‘differently from the hospitals di Midi, Pitie, Necker, and Hotel 
Dieu, by Thiéry (+ Traitement Chirurgical des Tuberculoses 
Poriphériques suites immediates.” Ztudes expérimentales et 
Cliniques sur la Tuberculose, 1888-1890, p. 630), 262 were 
performed for local tubercular affections, and of these 107 were 
done for tubercular diseases of bones or joints. 
were divided llovas — 


Humbert, 


ubove cases were from and including 1886 to 1990. 
d and sixty-two were tubercular, with the following 
postoper ive results; cured, 86; improved, 92; stationary, 
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opinion, based on 200 operations that he performed, that in 
all but one the immediate effects were favorable; in this case 
death from acute pulmonary tuberculosis followed a short time 
after the removal of a tubercular testicle. Leonté, in his 68 
operations, had one death from acute miliary tuberculosis soon 
after a resection of a tubercular knee-jomt. In reference to re~ 
currence of the disease after operation he says: “ The relapse 
constitutes a rock against which almost inevitubly all our efforts 
are broken in the straggle against local tuberculosis.” 

Leroux’s thesis (1879) gives an account of twenty-four 
cases whose general condition was aggravated by the operation, 
and Thidry (ibid., p. 637) adds four new cases, 

At the Congress of French Surgeons, in 1889, Le Dentu 
reported several eases of multiple taberenlosis in which the 
operative removal of the primary focus resulted in disappearance 
of the remaining lesions and-a permanent cure, Thidéry is of 
the opinion that the removal of the primary depot protects the 
organism against ulterior visceral diseases, of which the periph- 
eral tuberculosis would have been the point of departure, 

At the same Congress, Iscovesco said in substance: “Hasty 
operative intervention cannot be justified if it is intended for 
total suppression of every source of infection. Besides, the fre- 
quency of secondary infection is certainly exaggerated, and 
successive infections are wholly ignored.” 

Valude, a firm supporter of surgical treatment of peripheral 
tuberculosis, maintained that. without such intervention, the 
disease would become general in the majority of cases. ‘The 
remote results of operative interference for tubercular affections 
are more gloomy than the immediate effects of the operations, 

the writings of Thiéry (“De In Tubereulose 

je,” ete. Paris, 1890, p. 889 ef sequi) and his quo- 

m other French surgeons. While the immediate 

results following the surgical intervention in local or localized 
tuberculosis of the bones and joints are, speaking from an oper 
ative point of view, generally satistiectory, the remote conse- 








ge a diets, BB; “death from 

Verneuil expressed himself on this point 

nent favorable results are mare. The tub 

for a time by the operation, is very prone 

and patients operated on for tubercular affecti 
old age.” 

Ollier did not follow his thirty-two cases of 
astragalus long enough to formulate definite o 
erence to the permanent value of the operation. 
Mollitre, Routier, and Le Dentu speak encour 
remote results of theiy joint resections for tu! 
erence to amputations as a curative measure, 
experience, which comprises 17 operations done for 
of the large joints, of which 16 recovered, patients 1 
well, at the time the report was made, from nine 
years. At the same time he relates 127 resections, | 
all of the large joints, of which 111 recovered and 12 died. 
mortality of 6 percent. The remote results of these an 
esting: 16 deaths soon after operation, of which 9 
from tuberculosis, and 14 late deaths, of which 11 | 
attributed to tuberculosis; of 24 various bone rese 
were 15 permanent recoveries and 9 delayed deaths. 
lieves that resection is a less dangerous operation th 
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tation in the treatment of tubercular affections of the extremi- 
ties. In 10 resections of the knee, made by Schwartz, local 
recurrence, calling for a second operation, amputation, or grat- 
tage, occurred three times. The French surgeons are almost 
unanimous in the opinion that the #mmediate results of opera- 
tive interference in the treatment of tubercular affections of 
bones and joints are, as a rule, favorable, but that the prognosis 
in regard to the ultimate benefit of resection and amputation is 
not equally satisfactory. Vargas, of Madrid, is opposed to the 
idea that the operative removal of tubercular lesions of bones 
and joints is ever followed by traumatic dissemination or any 
remote ill consequences. He is of the opinion that such at- 
tempts are instrumental not only in bringing about a local eure, 
but are equally efficient in protecting the organism against gen- 
eral infeetion. In support of these assertions he cites 114 eases 
from the practice of Rivera, Sungeon-in-Chief of the Hospital 
of the Infant Jesus, and 200 cases of osseous, articular, aud 
glandular tuberculosis of Alabern, who found tubercle bacilli in 
all cases, and in which no post-operative lesions developed, 
except in 2 eases, where the operation was deferred too long, 
and in 5 cases that were not subjected to surgical treatment, 
Korff (** Ueber die Endresultate der Gelenk Reseetionen.” 
Deutsche Zeitschrift f. Chirurgie, B. xxii, p, 149) reports the 
final results in 104 cases of resection, of mostly the larger 
joints, with a mortality of 39,—34 of tuberculosis—and of 
these, in 7 the resection wound had already been healed, In 3 
eases that died of tuberculosis amputation was made after the 
resection proved a failure, The American surgeons, as a whole, 
believe in the enrative and prophylactic efficacy of operative 
treatment of tubcreular affections of bones and joints, aud quite 
a number of them are ardent supporters of early radical treat- 
ment, notably among them Mynter (“Is Early Resection or 
Conservative Treatment Advisable in Coxitis?” Journal Ameri 
can Medical Association, July 26,1891). This surgeon reports 
several cases where he made resection a few weeks after begin= 
a 
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treumatism, may enter the blood-current, and are deposited in. 
various organs, as the lungs, envelopes of brain, serosa, ete, 
where they form secondary depots, more or less numerous and 
important.” While this auto-infection is certainly possible, this 
source of danger has been grently overestimated, for, if proper 
precautions are practiced, it is certainly one of the rarest wound 
complications in such cases. The danger arising from this 
source is greater in scraping operations on bones and joints than 
in resection or amputation, Cases of acute pulmonary tubereu- 
losis developing shortly after operations for tubercular affections 
have been reported by Demars, Verneuil, Vérchére, Metaxas, and 
others, Thiéry (#bid., p. 175) cites a number of illustrative 
cases, Hygroma preepatellaris tuberculosa, General health 
very good; no pulmonary lesions, Incision; grattage. Ten 
days later, hemoptysis; death in twenty-five days, Autopsy: 
“Granulie pulmonaire.” Old cositis; “ redressement,” and 
immobilization in silicate dressing. Tubereular meningitis a 
few days later takes a chronic course. Shortly after, general 
miliary tuberculosis and death. Tubereular gonitis; no pul- 
monary tubcreulosis; redressement. Within a few days, acute 
pulmonary and general tuberculosis (Szuman). ‘Tibio-tarsul 
tubercular arthritis. ‘Tubercular meningitis on sixth day after 
operation, and death on the seventh, Old and recent pulmo- 
nary tuberculosis (Socin and Keser, Jahresbericht tiber die 
Chir. Abtheilung en Basel, 1884, p. 136). Daremberg studied 
the susceptibility of the meninges of the brain to tubercular 
infection experimentally (Notes sur la Méningite tubercu- 
leuse expérimentale.’ Rtude sur la tubereuose, p. 530). He 
ascertained that death was regularly produced in rabbits in from 
twenty-one fo thirty days, from tubercular meningitis, after 
direct inoculation with tubercular material. ‘The symptoms 
resembled those which characterize the disease in man,—panily- 
sis, general hemiplegia, loss of vision and hearing, acute cries 
upon slightest disturbance. ‘The pathological changes in the 
meninges resembled closely those found in the cadaver of per- 
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occur after an accidental ov intentional tr 
| individual has been known for a long time, 
understand the possibility of this source 
violence in children. Many a sorrowing n 
the fatal disease to a fall or blow upon the head, — 
This subject was thoroughly discussed, 
surgical stand-point, in the Société de Chi 
Verneuil, Trélat, Berger, Richelot, Després, and © 
was admitted on all sides that tubercular u 
velop after the sliglitest surgieal intervention in 
of tubercular affections; but the question whether 
tion isa mere coincidence or the result of ope i 
then, and has not since been, definitely settled, Tn 
the cerebral affection appears already within the 
four hours after the operation, the prominent sympt 
chill, high temperature, headache. aud obstinate vo 
in the majority of cases the patient progresses fy 
or twenty-five days, and then, without premoni 
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symptoms appear, while in a relatively small number of patients 
the meningeal complication is more remote, One, two, or more 
monthis may pass by, the wound in the meantime having com- 
pletely healed, when suddenly these late meningeal symptoms 
appear, and life is destroyed in a few days from this cause alone. 
‘The autopsy reveals a diffuse recent meningitis, for which no 
other cause but the primary focus for which the operation was 
made enn be found. The blood-vessels and lymphatics along 
the chiasma and the envelopes at the base of the brain are 
studded with young granulations, radiating irregularly or in 
disseminated groups in the fissure of Sylvius. Chantemesse 
has observed heaps of granulations in patches in adults, and 
Metaxas and Vérchire (Ztude swr la tuberctlose, page 585 et 
seq.) have more nurely observed thickened pia matter with pura- 
lent appearance, rarely due to softened tubercles, as described 
and found in eases of tubercular meningitis in children. These 
anatomical lesions, so acute, numerous, and diffuse, point directly 
to the true source and nature of the determining cause, It is 
‘not essential that the operation should have been made on a 
tubercular focus in the causation of a traumatic tubercular men- 
ingitis, as this lesion may develop in a tubercular subject after 
a a fall on the head, a blow, a contusion; but, as a rule, it develops 


i] “as a post-operationem result, 
Chantemesse (Tidxe de Paris, p. 165, Obs. 46) has found, 
oe: one of the conditions of traumatic tubercular meningitis, the 
imilar lesion, from which the patient had recovered 
the appearance of the second attack — 
rgical intervention for other tubercular 
refore, post-operative meningitis may be a primary 


hereditary or nequired infection ; it more frequently 

the tubercular with manifest visceral or peripheral 

OF these the latent meningeal localizations are the most 
and cause a second neute attack most rapidly. The 

eis most prone to follow operations on tubercular bones 





326 TUBERCULOSIS OF THE BONES AND JOMNTS. 


or joints, and scraping of tubercular affections of the set a 
Pathological anatomy has shown that the meningitis is 
and that the lesions present appearances which do no it 
farther back than the operation. Serous surfaces, and say 
them the meninges of the brain, are favorite localities in wid 
tubercle bacilli that have entered the general circulation bom 
localized, and in which they exercise their specific patbogst 
properties. During an operation for tuberculosis some df te 
bacilli may find their way into the blood-current, and, if ty 
accumulate in the envelopes of the brain in sufficient nuns, 
they give rise to secondary disease in these structures. 

Metaxas and Vérchére have collected 55 cases of mae 
gitis following operations, with the following result: Resectia, 
18 times; amputation, 6; grattage of abscesses or fungositic, 
11; tuberculosis of spine, 3; évidements for tuberculosis a 
other localities, 2; incomplete removal of tubercular testicle, 3; 
extirpation of tubercular glands, 3. In 2 cases the dises 
followed ignipuncture of tubercular joints, and once it could te 
traced to débridement of the nasal cavity. These authors caim 
that more than half of the cases of tubercular meningitis ar 
caused by operations for tubercular disease of bone, and. they 
conclude their valuable paper on this subject by Placing oa 
record the following cases:— 

Case I. Boy 14 years old; coxitis. Resection. Perforation 
acetabulum. Death from tubercular meningitis seven months 
later. A few tubercles in lung, liver, and spleen. 

Case II, Boy 2 years old; abscess behind left trochanter 
major. Excision of hip-joint; joi 
Death from tubercular mening y s 

Case IIT, Boy 7} years old; disease of left bip-joint ; gen- 
eral condition precarious. Resection of joint with five centimetres 
of the shatt of femur; the latter was done for suppurative osteo- 
myelitis which atfected this portion of the bone. Death fifty- 
three days after operation from tubercular meningitis, as was 
confirmed by the autopsy. 
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Case IV. Girl aged 5 years; coxitis left side and perfora- 
‘ion of cotyloid cavity. Resection. Death from ‘basilar menin- 
tifly-three days after operation, 

Case V. Young man with hereditary history. Tnjury of 
_ knee and forearm; arm amputated about through the middle. 
Diagnosis of tubercular meningitis made fifty-three days after 
operation; death two days later, Autopsy: Acute basilar men- 
«. tngitis with acute hydrocephalus, also acute miliary tuberculosis 
of lung. 
r Case VI, Man 32 year old, received an injury of the knee 
which made an amputation of the thigh necessary about one 
} year and three quarters later; tubercular meningitis two days 
Tater, and death one day Iter, Autopsy: Recent basilar men- 
ingitis, miliary tuberculosis of lungs and peritoncum, also 
tubercular ulcer of intestine, 

Cane VT. Boy 9 years old, with fungous arthritis of knee 
joint of three years’ duration. Resection. Death thirty-nine 
days after operation, from tubercular meningitis, Autopsy: 
Tubereles at base of brain, in the lungs, spleen, liver, and 
kidneys; no caseous foci. 

Case VIIT, Child 3 years old; tuberculosis of calcaneus 
with fistule. Scraping out of diseased bone and injection with 
chloride-of-zine solution. Death seven months later, preceded by 
cerebral symptoms and incipient pulmonary phthisis. Autopsy: 
Bilateral easeous nodules in cerebellum the size of an apple; 
tuberculosis of ang, mesenteric glands, and intestines. 

Case IX. Man aged 23, with a white swelling of knee of 
several years’ duration. Resection of joint. Death six weeks 
later, from tubercular meningitis, 

Case X. Boy 7 years old. Arthritis of knee.joint of several 
years’ duration, Resection, Death sixty-eight days later, from 
tubercular meningitis. 

Case XT. Psmarch lost a little patient from tubercalar 
meningitis sixteen days after resection of a tubercular wrist- 
joint. 
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tremities rigid; continued nearly in same condition until death, 
twelve days Inter; cerebral convolutions flatteued; disseminated 
tubercles at base of brain, near the fissure of Sylvius, with very 
marked evidences of meningitis; considerable fluid in ventricles, 
and dilatation of the foramen of Monro; lungs studded with 
recent tubercles, especially in the apices; caseous foci in the 
renal pyramids, with some pyelitis, 

In addition to these cases the same authors report three 
cases in which the cerebral affection made its appearance more 
remotely from the time of operation, but in which the secondary 
infection, from the absence of caseous foci in other organs, had 
to be connected with the primary lesion subjected to operative 
interference. Thiéry cites a number of cases of tubercular men- 
ingitis following operative treatment of tubercular affections;— 

Case I. Volkmann. Coxitis on right side. Ignipunetare 
and raclagé May 1, 1874. Meningitis and death August, same 
year. Autopsy reveals tubercular meningitis, and acute tuber- 
eulosis of liver, lungs, and spléen. 

Case I, Wahl. Chronic abscess behind left trochanteric 
region. “Resection. Sixty-six days after operation, death from 
tubercular meningitis. 

Case TH. Wahl. Left coxitis with multiple abscesses. Re- 
section. Fifty-three days afer operation, death from tubercular 
“meningitis. 

Case TV. Volkmann. Left coxitis and iliae abscess, 
Resection March 11, 1873. Basilar meningitis April 28th, and 
death May 3d. 

Case V. Konig. Fungous arthritis of knee, Resection 


V ry White swelling of knee. Resection, 
meningitis, and death six weeks later. 

Case VIE Billroth, Chronic inflammation of knee-joint. 

n May 1, 1860,  Tubereular meningitis, and death 





; ee is imperfectly done, and mister 
incurred by seraping than complete eradication. 
focus by excision. ‘To guard against such an ai 
ating upon tubercular joints, it is necessary to 
joint all possible source of infection before the aty, 
cal resection is made. The infected soft structures of 
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and loosened cartilage should be carefully removed and the 
surfaces disinfected before the chisel or saw is used; in other 
words, a typical arthrectomy should precede the resection. 
Cartilage that remains firmly attached to the bone may be left. 
After all foci in the articular ends of the bone have been radi- 
cally eliminated, the field of operation is again flushed with a 
strong aqueous solution of iodine, and, after drying and iodo- 
formization, the bone-cavities, if such exist, are packed with 
decalcified, antiseptic bone-chips, when the operation is completed 
in the same manner as in arthrectomy. 


rm and begin to make a rapid progress 
influence of the disease of the joint. Amputal 
circumstances may be the means of preserving the 
altogether, at least for a considerable length o 
for several years.” 
Ollier (* Des Operations conservatrices dans la 
(882) 





local disease in the bones or joints, but it cannot be regarded 

a medical operation because deep-seated and inaccessible lym- 
phatie glands are left behind, which in old cases are always more 
or less affected. Amputation is especially indicated in osteo- 
arthritis of the lower extremities, as it is important to remove 
the patient 2s soon as possible from the debilitating influences 
of prolonged confinement in bed, 

Pilcher (** Notes on Amputation for Joint Disease when 
Lung Tubereulosis Co-exists.” Annals of Surgery, vol. v, p- 
101) has again called attention to the value of amputation 
as a surgical resource in the treatment of tubereular joiuts 
complicated by pulmonary phithisis. He urges this oper 
tion particularly in the case of adults, in which other less 
heroic measures hold out less encouragement than in chil- 
dren. He maintains that amputation wounds in such cases 
heal as promptly as when amputation is done for other indi- 
cations, and that very often patients reduced to a skeleton 
under the combined influence of several wasting diseases re- 
cover flesh and health after the removal of the peripheral lesion 
by amputation. 

Thiéry (oe. cit., pp. 451 and 452) has made a study of 
ninety-four cases of tuberculosis of the extremities to ascertain 
the comparative merits of amputation and resection :— 

Aoputation, Reseetion, 
-m Deaths, - . - . . 86 
m aot Comploto recovery, . 
Tacomplete recovery, . 5 Incomplete recovery, . _& 
44 50 


n this convection Boeckel’s material, consisting of 204 

‘ -a period of fourteen years,—1875 to 1888 inclue 
sive,—is of great value. It embraces 53 amputations and 151 
resections; of the latter, 27 resections of large joints and 24 re- 











3 deaths. One died in five weeks from 
another in three weeks, from / i 
amputation of leg; the third died from 

hours after amputation of arm. Of the 19 
lost sight of after three years; of the 
10 are alive after two, three, five, eight, 
years, and in good health. The other 4 
months, then died of pulmonary phthisis; 
cause of death; eight years, marasmus. Lastly, 
64 years, arm amputated, was in good health fo 













the thigh, which she survived two years, finally 4; in 
tminuria. : 

Of the 39 patients who survived the operation f 
years, only 22 were alive at the time the report was n 
this number it is said that 2 or 3 had pulmonary tal 
one had attacks of hemoptysis for two years, and ; 
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A subject of some interest, in connection with amputation 

for tubercular affections, is the fact that sometimes tubercular 
ulceration may appear in the stump after amputation, although 
the previous disease for which the operation was made may not 
have been tubercular in its nature, or when amputation is made 
through perfectly healthy tissue for tubercular lesions. Verneuil 
described this condition some years ago as he observed it in a 
case which, condensed, is as follows: A boy from the country, 
15 years old, in apparently good health, was the subject of an 
articular and tendinous synovitis, which fiually made an ampu- 
tation necessary. Union of wound by primary intention, except 
at a point occupied by the inner drainage-tube, where a small 
ulcer formed. This uleer was very superficinl, but gradually 
increased in size, In the granulations of this ulcer Nepveu 
demonstrated the existence of giant-cells and tubercle bacilli. 
The usual applications proved useless in arresting the destruc 
tive process, which was only accomplished by deep cauterization 
with the actual cautery. Verncuil remarks, in’commenting on 
this ease, that two hypotheses might be advanced to explain the 
causation of the ulcer. Either the tissues at the site of ampu- 
tation were infected with tubercle bacilli, or the wound was 
infected during the operation; but he felt sure that the tissues 
of the amputation wound were perfectly healthy ime the 
operation was made, and is inclined to the belief infection 
was brought about by the localization of microbes i in the wound 
(auto-infection), or by their introduction from without (traumatic 
infection). ‘Traumatic infection of an amputation wound, when 
the operation is performed for the removal of open tubercular 
lesions, should be prevented by covering the ulcerated surface 








CHAPTER XXX. 
Post-Orrrative ‘TReatMENT. 


As the eradication of a local lesion by operative measures 
seldom, if ever, succeeds in eliminating from the organism all 
sources of infection, the local should always be combined with 
general treatment. As the general treatment has been discussed 
elsewhere, it is necessary here only to refer again to the impor- 
tance of carrying it out faithfully and persistently after all opera- 
tions for tubercular affections, in order to so improve the general 
health that remaining sources of infection may become harmless 
after the removal of the principal peripheral focus from which 
re-infection did or might take place. The knife, saw, sharp 
spoon, and Paquelin cautery must be preceded and followed by 
efficient, well-conducted general treatment. The surgeon must 
bea physician as well as a surgeon in the successful treatment 
of such cases. The use of guaiacol, as advised by Schueller, 
should be continued for three months to a year after operation, 
in doses of 2 to 5 drops three or four times a day, according to 
the age of the patient. If more attention were given to appro- 
priate after-treatment than has usually been the ease in the 
hands of most surgeons, statistics of operative results, both im- 
mediate and remote, would present a less gloomy aspect. Im- 
provement of the general health of tubercular patients by general 
treatment is but calculated to sceure a satistactory process of 
repair after operative interference, and affords the most efficient 
protection against local recurrence and general dissemination. 
Eh order to secure the best results it is necessary for the surgeon 
to prepare patients properly for the unavoidable operative treat- 
ment, which may require weeks or months, and to conduct the 
necessary after-treatment not only until the wound has healed, 
but until the patient has regained his usual health. Sunlight, 
outdoor air, and a nutritious diet are the best tonics in the 
building up of tubercular patients. A change of climate is 
| » (337) 
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septic precautions as the first operation, because 
wounds are exceedingly susceptible to infection 
microbes. The scraping is to be continued until 
tissue is reached, The wound is now irrigated 
iodine-water, dried, iodoformized, and, if large, partially si 
An iodoform-gauze tampon should be used und allo 
main for at least five days. The part is dressed in 
manner as after the first operation. Sometimes the 
wound heals in a satisfactory manner with the excey 
or more fistulous tracts. ‘These should be scraped ou! 
under strict antiseptic precautions, and the operation 1 
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in four to six weeks if the wound show no tendency to heal. 
By following such a course of treatment a resection ‘or amputa- 
tion may finally be made to heal permanently. Amputation after 
an unsuccessful arthrectomy or resection may become necessary if 
the local recurrence is extensive and does not yield to a thorough 
use of the sharp spoon, or if the resection wound becomes the 
scat of a suppurative inflammation, which proves refractory to 
free drainage and antiseptic irrigations. A diffuse suppurative 
inflammation following resection or amputation is best treated 
by constant irrigation with a saturated solution of acetate of 
aluminum, free drainage, and covering the parts with a thick 
hygroscopic compress saturated with the same solution. 


epee to the busy practitioner, I have de d 
to add a few chapters on the diagnosis, p 


and surgical treatment of tuberculosis of special 
Bones of Sleull—Chronic inflammatory a 


manifestations of a strumous diathesis, Benjami 

Treatise ‘on the Diseases of the Bones,” p. 26. 

in speaking of scrofulous inflammation of bon: 

disease as affecting the cranium as follows: “ 
(840) 
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inflammation attacks the bones of the cranium itis in general 
preceded by inflammation of the cellular tissue and periosteum 
covering them. A defined swelling, unattended by pain or 
pressure, is first felt; it is soft and elastic, and, in the course of 
a few weeks, if left to itself, an opening takes place, through: 
which is discharged a sero-purulent matter, which has some- 
times, though not always, a fetid smell. On introducing a 
probe into the opening the bone is found to be bare, and some- 
times rough on its surface. After some time minute scales of 
the external lamina of the bone occasionally separate and are 
discharged. If the disease stop here granulations arise from 
the diploe, and an osseous cicatrix is gradually formed; but 
in individuals of a highly serofulous diathesis, the disease pene- 
trates completely through the bone. (ltalies my own.J]. Even 
vuter this untoward eyent has taken place, and when the gen- 
eral health has been improved by the exhibition of appro- 
priate remedies, a cure is, as I haye sometimes scen, effected 
by means of the adhesive inflammation, and the solution of 
continuity is closed ap by a deposition of a fibro-eartilaginous 
matter.” 

In reference to the cause of necrosis, the same author re- 
marks further: “That the destruction of the bone is not 
occasioned by the pressure of matter, but by what Van Helmont 
has termed corruptor, and John Hunter morbid action, in the 
vessels of the bone itself, is proved by the fact that a similar 
‘result ensues when an eens, opening has been made and the 
matter allowed to escape.” ‘This classical description of the 
macroscopical pathological changes which occur iv the cranial 
bones when the seat of tuberculosis is so accurate that it serves 
a useful Purpose to-day in giving a description of the disease 

iew of its recognition at the bedsi 
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impart to this subject a special interest at this time, — 
bones are affected in children and adults, The Y 
the most frequent seat, especially at a point in the n f 

hood of the orbital margin and external angular process, Oce 
casionally the parictal and more rarely the occipital are also 
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extension of the disease is one of the 
charact ul features. The diplie is more frequently 
the primary starting-point than the periosteum, In the former 
locality it is met with either as a caseous focus or tubercular 
necrosis, The sequestra are generally small,—seldom larger 
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than a split pea. In Volkmann's cases the internal table was 
more extensively destroyed than the external. 

The cranial affection is very often complicated by tubercu- 
losis in other organs. Volkmann (“Die perforirende Tubercu- 
lose der Knochen des Schideldaches.” Centralblatt f. Chirure 
gie, No. 1, 1880) gave the first most thorongh pathological and 
clinical description of this disease. His paper was based on 
twelve enses that came under his own personal observation, and 
in all of them the disease was located in the frontal or parietal 
bone. In-every case the disease was circumscribed, but ine 
volved the whole thickness of the bone, so that the caseous 
sequestrum came externally in contact with the periosteum and 
internally with the dura mater, (Fig, 40, ¢). Almost in all 
eases 2 chronic abscess with relaxed walls formed under the 
sealp which contained genuine tubcreular pus, and its walls 
were lined with fimgous granulations in which tubercles could 
be detected. In six of the cases the sequestrum had not be- 
come detached, and was removed with the chisel ; in the remnin- 
ing cases it was scooped out with the granulations with the 
sharp spoon. 

Gangolphe (*“Tuberculose perforante du crane,” Lyon 
Médicale, No. 46, 1887) gives an excellent description of the 
pathological conditions of one case of tuberculosis of the skull 
which he examined. The patient was a child 4) years old, 
which died after resection of the hip-joint. The immediate 
cause of death was basilar meningitis. Among the multiple 
tubercular lesions he found a tubercular focus in the skull, 
which, as is usually the case, appeared in the form of a perfora- 
ting caseous sequestram without any evidences of inflammation 
in the adjacent bone and periosteum. Gangolphe makes the 
statement that the bone is the primary seat of this disease, and 

alls attention to the difference between it and syphilis of the 
» which the bone appears worm-eaten, traversed by fine 

piral channels, while the tissues around are swollen, indurated, 
and covered by numerous periosteal deposits of new bone. The 
















ings appeared in the direction of the extcqanllonel 
incised and scraped out, whereupon the pat yn 
appeared. Later, the right ankle-joint and all tl 
joints on same side became the seat of tuberculosis, 
tion finally became necessary, after which the patient 
In this case the cranial disease followed an injury to 
and, as the boy was in good health, and as there was no 
tubercular disease elsewhere, it was in all probability 

infection through the wound, ‘That the extension of the: 
in the direction of the brain sometimes reaches this 
illustrated by a case reported by Hauser (* Ueber ein 
perforirender Tubereulose der platten Schiidel-Knochen, 
Deutsches Archiv f. klin. Medicin, B. xx, Welt 3 u. 4, 
The patient was a woman 51 years old. Tn April, I 
was taken with pain in the hip; at the same time a g 
peared, attended by purulent expectoration. In June she so 
hospital treatment. At this time a swelling had formed, 


| | 





size of a pigeon's egg, over the orbital margin of the frontal 
bone, which was only slightly painful and fluctuated distinetly. 
Under the swelling the bone presented a depression, while 
around it was more prominent. A second, smiller swelling 
was found over the base of the nose on the same side. As no 
bacilli could be found in the expectoration, the cranial affection 
was considered as syphilitic in its nature. Large doses of 
potassic iodide produced no effect. In June the abscess was in- 
cised and a colorless fluid escaped, in which tubercle bacilli 
were found. ‘The patient died the following month. ‘The 
necropsy revealed, besides other tubercular affections, several 
osseous foci in the cranial vault, and at one point the tubercular 
process had extended beyond the meninges into the gray 
substance of the brain. 

Removal of the tubercular product should be wndertaken 
before sequestration has taken place, as this process often re- 
quires a long time, and as during this time local eatension and 
geneval dissemination are prone to take place. 

Kiimmell (* Zur Trepanation bei Tuberculose der Schiidel- 
Knochen.” Deutsche Med. Wochenschrift, B xiii, p, 605), The 
portion of bone to be removed cau be outlined accurately by the 
charaeteristic yellowish-white appearance of its external surface. 
As the internal table is usually more extensively involved than 
the external, it is often necessary to chip away with the chisel 
‘as much asa quarter of an inch of the surrounding healthy 
bone before the cireular sequestrum can be lifted out. As with 
-fewsexceptions the entire thickness of the bone is involved, the 
circular craniectomy should be made comple! Granulations 
between sequestrum and dura are to be remov: ) the sharp 

\ d he bone 


the opening accurately, and 
t at the lowest angle, which is le 


. Temporat Bone.—The temporal bone is very frequently 








“without active 
Iesions in the 


auditory 

auditory apparatus, tuberculosis of the: 
the tympanum was intact, In 
man 38 years of age, in whom 
observed a year and a half before death, 
extensive tuberculosis of the cochlea, in 
canal, and in the superior semicireular ean 
semiciteular canals and the vestibule were desti 
Tofection with the bacillus tuberculosis of gi 
middle ear through a perforation in the tympanm 
persons otherwise in perfect health. The d 
eases can be readily made by removing fragments 
tissue for microscopic examination. If they are 
tubercle bacilli a positive diagnosis has been made, 1 
should be lost in resorting to a radical operation. — 

Habermann regards caries of the petrous 
temporal bone in most instances as a tubercular 
by tubercular disease of the mucous membrane 
ternal ear. In order to prove the correctness of 
he did not rely on his clinical observations, but 
post-mortem examinations of these parts after death, j 
who had died of tuberculosis. One of the cases he’ 
concerned a woman 82 years of age, who had died 
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tuberculosis. ‘The membrana tympani on the left side was 
found intact; nevertheless, he found, in the middle ear and the 
mastoid cells, a mass of cheesy material which contained numer 
_ous tubercle bacilli, The mucous membrane of the middle ear 
showed the characteristic appearances of diffuse tuberculosis, and 
from here the disease had extended to the bone. The same con- 
ditions existed in the drum of the ear, the process extending 
from within outward. He believes that infection occurred by 
the entrance of tubercle bacilli through the Eustachian tube 
during violent attacks of coughing. In all of the eases which 
he examined it was evident that the process commenced on the 
surface of the mucous membrane, and extended from here in the 
direction of the bone. In three cases the surface of the bone 
showed evidences of lacunar absorption, while in two cases it 
was extensively diseased. 
Nathan (“Ueber das Vorkommen der Tuberkel bucillen 
bei Otorrhaen.” Derteches Archiv f. klin, Medicin, B. xxxv) 
examined the pus microscopically in forty eases of otorrhoa and 
found-in twelve of them tubercle bacilli, Tn eight of the 
patients tubereulosis in other organs was present. In three 
cases, in which bacilli were found in the pus, no pulmonary 
tuberculosis; but in all of these the disease had extended to the 
bone, and in two of them earies of the bones of the internal ear 
was present. YVoltolini (Ueber Tuberkel bacillen im Olre.” 
Deutsche Med. Wochenschrift, No. 81, 1884) reports two cases 
of suppurative otitis in which he found tubercle bacilli in the 
pus. In one of them the patient suffered at the same time from 
pulmonary and laryngeal tuberculosis; in the second no evi- 
denees of the disease in any other organ could be found, but 
death oceurred from marasmus in six months. In the last ease 
destruction of the bony parts of the organ of hearing 
surrounding bone was present. As the Eustachian 


g the circulating blood. Ritzefeld (“Ueber die Tuber- 
eulose des Ohres.” Dissertation. Bonn, 1884) made a 








Tuberculosis of the internal ear and m 
early and radical treatment in all eases in 
of serious complications warrants such treatment 
treatment must be conducted upon the same prin 
the disease is located in other necessible organs. The 
of the infected granulations with a sharp spoon, oll 
irrigation with iodiue-water or 3-per-cent. solution af 
acid, and iodoformization of the cavity are the mea: 
employed in removing the infected focus and in p 













cells, the meninges, or the brain itself. The con 
of all of the infected tissues will often render it | 
sacrifice the auditory apparatus, but this is not to be 
consideration when the surgcon is ealled upon to 
tubercular focus in a locality in whieh it can at an 
come the source of a fatal complication. The ope 


wound must be protected against subsequent infection by ap- 
propriate dressing. Tubercular mastoiditis must be treated in a 
similar manner as suppurative inflammation in this part of the 
temporal bone,—removal of the external compact layer with the 
chisel, and removal of the tubercular product with the sharp 
spoon. It is necessary, in such cases, to fully expose the tuber- 
cular focus with the chisel, and, after scraping out the cheesy 
material and thorough disinfection, the cavity should be filled 
with antiseptic decalcified bone-chips, over which the periosteum 
and overlying soft parts are sutured separately. 

Sphenoid Bone. —Liithemiiller (* Keilheincaries mit Am- 
aurose.” Wiener Med. Bidtter, Nos, 1. 2, 3, 1880) describes a 
case of tubercular caries of the sphenoid bone in the person of a 
man 20 years of age, who suffered for months from intense 
headache, otitis purulenta media of right ear, and complete 
amaurosis. Death was preceded by well-marked symptoms of 
basilar meningitis. ‘The autopsy revealed at a point where the 
optic nerves cross each other, together with the trigonum olfae- 
torius on both sides and the tuber cinereum imbedded in a 
yellowish-gray mass, surrounded by a vascular layer which con- 

ined numerous miliary nodules; in this mass the tretus opti- 
cus was lost. Beneath, the mass was connected with tubercular 
‘material, interposed between it and the sella turcica of the 
sphenoid. A considerable portion of the bone was denuded of 
‘its covering, and the disease involved the bone itself. 

According to the author, tubercular disease in this locality 

‘ean be suspected in chronic ozwna, followed by blindness and 
i According to Borel-Laurer (Sur la Symp- 

tomatologie des caries muses dans Ja profondeur de la face.” 

Cor. f. A 880), caries of the cthmoid and 


Cases present, besides a visual disturb- 
teration, especially melancholy. In two cases 
ne. distaso by operation restored health. 








adherent scar. Eetropium of the lowe 
remote consequence of tuberculosis of the: 
Nasal Bones,—Tubereulosis bs the 
















—or by extension of tuberculosis of the 
the subjacent bone. Tn the former ease the 
im sequestration, and recovery is only possible 
taneous climination or operative removal of 
sequestrum. Very often this disease is mistaken 
treated as such. The affection is frequently quit 
the diseased bone ean only be reached and rem 
ing one side of the nose by an incision carried 
along the base of the nose as far as the eye. In 
kind that I saw in Prof. von Esmarch’s clinic, the 
volved both sides of the nose, and in the ope 
performed the whole nose, as far as its root, was 
reflected. This afforded ample room and free ac 
diseased bones. 
Riedel (“Die Tuberkuloseder Nasenscheidewand.” D 
Zeitschrift f. Chirurgie, B. x, p 56) has described a 
affection of the mucous membrane lining the carti 
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tum of the nose, which, by extension to the nasal bones, gives 
rise to an osseous tuberculosis resulting in caries. In cases of 
this kind the vigorous use of the spoon and iodoformization of 
the wound will often suffice in effecting a permanent cure. 

Inferior Mazxilla, An interesting case of extensive tuber- 
culosis of the lower jaw, resulting in pathological fracture, is 
reported by ‘Tachard (“Fracture pathologique du maxillaire 
inferieur tuberculose sénile; mort.” Etudes sur la Tuberculose, 
T. xi, pp. 583-588, 1890), The patient was an old soldier in 
the Infirmary of the Hétel des Invalides. He was admitted 
in August, 1887, He had been in active military serviee for 
more than thirty years, and had never been sick. Toward the 
latter part of 1886 his strength diminished without appreciable 
cause, He emaciated and was forced to enter the civil hospital 
at Belfort, where he received tonic treatment, When he entered 
the Infirmary his general health was much impaired; he was 
languid, pale, emaciated. Teeth in good condition. Never had 

lis. Coughs little, and never expectorated blood. Auseul- 

revealed nothing abnormal in the lungs. Urinary and 

er organs presented nothing abnormal, In view of the 

ue symptoms a positive diagnosis was impossible, and the 

y tient was placed on tonic treatment. August 28th, about two 

weeks after admission, a fluctuating swelling as large as an 

orange developed on the right thigh, above the head of the 
peroneus. 

Two aspirations and injections of iodoform cured the ab- 
BCERE, The lope health of the patient remained about the 
A i 1889, when a periostitis of the inferior 

ae its a pearance at the site of the first left molar, 

racted many years before. A large incision was 

lower border of the jaw, externally. During the 

the gums were deeply ulcerated and two small 

re removed through the mouth, The cavity in the 

was roughly disinfected and through drainage estab- 
lished. On July 10th the jaw fractured while the patient was 





-suppurating 
fifth, eighth, and Ab mae AT b 
the largest the size of a hazel-nut. 
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spontaneous healing or a cure after operation | 
leaves a distiguring adherent scar, which , 
secondary operation to correct the deformity. I have 
edly met with this affection of the lower jaw in patients 


the age of puberty. 


CHAPTER XXXTI. 
TuprnouLosis or TH Bones or THe Trunk. 


Tuberenlar Spondylitiz—The bones composing the spinal 
column are more frequently the seat of tuberculosis than all the 
remaining bones of the trunk. Tuberculosis of the vertebra is 
called tubercular spondylitis, and, as Percival Pott gave the first 
accurate description of this disease, it is also called Potts disease, 
In children tubercular spondylitis is the most frequent form of 
bone disease, The middle and lower dorsal vertebrwe are most 
frequently affected, then follow the upper lumbar, and lastly 
the cervieal,—of the latter, especially the upper. 

Causes.—For a long time it has been maintained, by a few 
surgeons only, that the local affection produced the general ill 
health of patients suffering from disease of the spine, and among 
those who entertained this view belonged Mr, Pott. Mr. Pott 
(Pott’s works edited by Earle, vol. iii, p. 461, edition 1790) was 
the first surgeon who indicated the real nature of caries of the 
spine. He expressed himself as follows concerning its causa- 
tion: “The primary and sole cause of all this mischief is a dis- 
tempered state of the parts composing or in immediate connec- 

tion with the spine, tending to and most frequently ending in 
‘a caries of the body or bodies of one or more of the vertebne; 
from this proceed all the ills, whether general or local, apparent 
or concealed; this causes the ill health of the patient, and, in 
time, the curvature, etc.” Then originated the idea that an 
inflamed spine is always the result of an injury. This explana- 
tion of the cause of this disease is upheld by many prominent 
surgeons even at the present time. 

Taylor (Die Orthopwdische Behandlung der Pott’s chen 
Kyphose.” Berlin, 1873) relates that from 186% to 1873 eight 
hundred and forty-five cases of Pott’s disease of the spine came 

" his own observation. In 53 per cent. of these cases he 
was able to trace the disease to a trauma, fall, blow, or contu- 
® (353) 
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sion. In 15} per cent. pulmonary phthisis was traced in near 
and distant relatives. In 19 per cent. a scrofulous diathesis 
was apparent ; consequently. taking the tubercular and scrofa- 
lous cases together. gives 34 per cent. of all the cases, while in 
66 per erent. the disease occurred in otherwise healthy persons, 
not affected by an hereditary taint. In 14 per cent. the disease 
led to the formation of abscesses. le regards tubercular dis- 
ease of the vertebra: as an execedingly rare affection. A vast 
clinical material carefully observed by many competent surgeons, 
the coexistence of tubercular affections in other organs, the 
bacteriological examination of the contents of abscesses starting 
from the discas-d vertebre, and of the granulations lining sach 
abscesses, as well as numerous post-mortem examinations, have 
established the fact tht, with fer exceptions, all cases of chronic 
apoudylitin are of tubecenlur origin unl nature. The etiological 
relation of trauma to tubercular spondylitis is the same as to 
tubercular affections in other bones. The presence of tubercle 
bacilli in another organ or the circulating blood is the essential 
cause, and trauma ean be regarded at best only in the light of 
an exciting cause, Most every child in ordinary health falls 
hundreds of times before it v the age of puberty, and yet 
tubercular spondylitis only occurs in a comparatively small per- 
centage. It is true that the actual development of the disease 
frequently follows soon after an injury, but in many of these 
cases there can be but little doubt that the tubercular focus was 
present at the time. and that “he trauma only aggravated the 
local conditions, Mf the injury bear a more direct causative 
relation to the development of the disease. we must take it for 
granted that the tissne-lesions caused by it serve the purpose of 
a locus minoris resistention, in which the tubercle bacilli become 
arrested and find a favorable soil for their growth’ and repro- 
duction. The spinal colunm is so well protected that slight 
injuries produce no palpable tissue-lesions, and even if they 
were severe enough to produce contusion or infraction of the 
bodies of the vertebre a tubercular spondylitis could not be 




















































foci. A number 
present in one 







of adjoining 
Tn some § 
thirty, and even 
L hundred, distinct foci 
——— strated. 











Th rare ¢: 
10,41 “Lown Dowsan fi 
Poierios tL " 
Bat foiios’ oF Sein appears as a diffuse 





paeserramcsrenes lromyeliti ae 

foci usually oecur in elo 
to the intervertebral cartilage, and seldom affect 
yertebre at the sume time. ‘The direction in which 
extends is usually toward the anterior surface of 
and after the disease has extended to the perio 


















358 TUBERCULOSIS OF THE BONES: 


other organs. The superficial form is mot 
than children, and is more frequently 





en Doreat ViRTRnEa 





PONUYLITIS OF 
AUweal sian (KPa 





yertebrie are not much affected no curvature is produced, The 
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and if this is the case it is usually caused by extension of the 
disease from the periosteum or ligamentous structures. 

There is every reason to believe that tubercular osteomye- 
litis not infrequently leads to extensive changes of the meninges 


Tho, Bax Srrcoinn, Vawricar Section, (Krauye,) 


6 exe one (a she ancerior Jourhcudinad Tigstoeu ; f tangs eaderealar 
gas Ue wtarioe of the ladle of Yeu alprinlog a - 


of the ord and brain, and of the substance of the cord and 
brain its 

1 ae (* An Essay on Curvature and Diseases of the 
Spine,” etc,, p. £3. London, 1824) was yery well aware of this 
fact, as see be seen from the following quotation: “1 have 





petios 
starting-point is in the bone itself. If the 
_ favoruble course the granulations undergo ¢ 


direction on the sides or in front of the verte 
present itself in the lumbar region as a hunbar 
fossa as an iliae abscess, or, if it follow the 
as Poupart’s ligament or below it, as 
Ueber die von Brustwir  belea 
und ihre Erkennung.” Vi 





TUBERCULOSIS OF THE BONES OF THE TRONK. 361 


B. Ixxxvi, p, 448) reports three cases where the abscess, form- 
ing in the course of dorsal spondylitis, perforated into the 
cesophagus. In two of these eases the symptoms did not point 
to the existing condition, while in the third the abscess, by com- 
pressing the cesophagus, gave rise to a complexus of symptoms 
which indicated the migration of the abscess toward the 
esophagus. In spondylitis of the cervical vertebre the abscess 
may present itself in the pharynx or on the sides of the neck. 
‘The spinal cord is well protected agains! t invasion by its cover- 
ings, but it occasionally becomes seca by direct extension 
of the disease or by compression in acute posterior curvature of 
the spine. Most frequently a tubercular pachymeningitis com- 
plicates the disease, but sometimes all of the envelopes and even 
the cord itself’ is involved. Inflammation of the spinal nerves 
aut their point of exit from the vertebral column is also one of 
the complications of tubercular spondylitis, giving rise to periph- 
eril symptoms which point to an affection of the nerve-roots. 
Symptoms and Diagnosis—The varly symptoms, before 
the appearance of deformity, are often very uncertain and ill 

defined. The first symptom to attract attention is 
Pain.—As the patients are usually young children, it is 
yery difficult to locate the symptoms before the appearance of 
he characteristic deformity, as the inflamed part, if located be- 
‘the cervical vertebrwe, is not accessible to direct examination. 
dren complain usually of pain about the region of the 
nach, at the periphery of the spinal nerves taking their exit 
he inflamed vertebrwe:, instead of in the back. ‘This pain 
is is aggravated by flexion of the spine, by a misstep, and other 
mts which increase the pressure at the seat of disease, 
tension of the spine affords relief. The position of 
must be regarded as an early diagnostic sign. The 
ds and walks erect, with the shoulders thrown back, 
ling to bend the spine forward when asked to pick 
from the floor. This aet is performed by squatting 

stead of bending the spine. 
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the latter more particularly oceurring in the mucous surface of 
the bladder and intestines, whieh, in some cases, become so 
susceptible of slight impressions that the mere touch of the inside 
of the bladder by a catheter, or the slight stimulation of the 
intestines by a purgative, will directly be followed by severe 
spasms in the limbs.” 

Kyphosis.—Posterior curvature of the spine takes place as 
soon as one or more of the bodies 
of the vertebrwe have become par- 
tially destroyed by the disease, 
and the litter involves « portion 
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of the spine where this displacement can take place. The 
most extensive curves take place in the dorsal region. The 
extent of the curve is not a reliable indication as to the number 
of yertebre involved, as, if the disease is superficial, a large 
section of the spinal column may be affected and yet posterior 
curvature is absent, 
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A sharp curvature indicates that not more than one, two, or 
three vertebrw are affected, while the absence of a sharp pro- 
jection and a gentle curve of the spine point to an extensive 
disease of the spine involving from three to a dozen or more of 
adjoining vertebra. 
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of force, and is followed by symptoms referable to compression 
of the spinal cord. In the case reported by Bulckley (British 
Medical Journat, vol. i, p. 517, 1880), a focus was located in the 
second cervical vertebra, at the base of the odontoid process, in 
a child 7 years of age, which had nearly destroyed the attach- 
ment of this process to the remaining portion of the bone, and 
which was fractured by a slight blow upon the back, The 
fractured process was dislocated in the direction of the cord, and 
the accident produced sudden death. The pressure of the weight 
of the body exerts itself mostly upon the anterior portion of the 
inflamed vertebrie, where pressure-atrophy is caused first, giving 
rise to wedge-shaped loss of substance in one or more of the 
vertebrie, which determines posterior curvature, the production 
of which is, of course, hastened by the destruction of bone by 
the tubercular inflammation. 

Progressive growth of the gibbus is prevented by the for- 
mation of new bone, and when other parts or proper mechanical 
appliances furnish the necessary support for the weight of the 
hody above the diseased vertebrae. 

Scoliosis. — Lovett (British Medical Journal, vol. exxii, 
No. 15) made careful observations upon some thirty cases of 
spinal caries in reference to the early appearance of deformities. 
He finds that in untreated eases the presence of lateral devia- 
tion is universal. In order to detect this deviation of the spine 
it is necessary to strip the patient and look at him from the 
front. The deformity consists in # distinct leaning of the body 
toward one side or the other rather than a sinuous distortion. 
‘This leaning is most frequently toward the right, and is of ding- 
nostic value because itis one of the earliest symptoms of Pott’s 
disease. Rotation of the spine is never as well-marked as in 
scoliosis from other causes. 

Puralysis—Some doubt still remains a: 
cause of pantlysis in cases of tuber 
trace it to compression of the cord at point of curvature of 
the spine (Fig. 46), while others believe that, in most instances, 
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it is due to implication of the cord and its envelopes in the in- 
flammatory process. 

Condroy de Lauréal (“ Quelques considérations sur le mal 
vertébral chez l’enfant.” Thése, Paris, 1874) agrees with Bouvier, 
that, with the exception of the cervical region, paraplegia as a 
complication of Pott’s discase occurs only then, if the seat of the 
affection is in the first six of the dorsal vertebra. In one hun- 
dred and thirty-six cases the disease was located in the lower 
dorsal and lumbar region, seventy-seven times in the dorsal alone. 
In the first cases paraplegia was observed only once, and in this 
case it followed a full and disappeared two months later. In the 
last number of cases paraplegia was uoted nineteen times, and 
of this number the scat of the disease involved sixteen times the 
upper dorsal vertebrae. The explanation of this, as given by the 
author, is the fact that the spinal canal in the upper dorsal 
region is very narrow as compared with the rest of the column. 

Mr. Stafford (idid., p. 166), in discussing the causes of para- 
plegia as a complication of Pott’s disease of the spine, refers to 
both the effects of mechanical compression and the textural 
changes of the cord and its meninges: “It may be observed 
also, in most of the morbid specimens of this discase, that the 
vertebral canal, where the curvature takes place, is even larger 
than natural, and that the projecting points of the broken-down 
vertebrie are absorbed and rounded off. In some cases, no 
doubt, where only one or two bodies are destroyed and the angle 
is very acute, the bones may press upon the spinal cord, but in 
the majority they do not; if the patient live long enough, there 
is but little doubt they are, in general, gradually smoothed down 
by absorption. The state of the medulla itself, if examined after 
death of the part where the curve takes place, varies; some- 
times it docs not in any way deviate from health; the structure 
both of the medulla and its membranes is natural, while at 
other times a considerable degree of disease may have gone on. 
The membranes may be thickened, matter may be formed press- 
ing upon them, or between them, and the medulla itself may be 




















r the | 
that the disease has extended to the structures ¢ 
and the cord itself, giving rise to structuml changes. 
degree of the gibbus does not necessarily determine the paral- 
ysis, us this preps ities but slight. A 
cure may be effected even if the of the vertebral column 
is not changed. 7 
Kahler (* Zur Symptomatologie der Riickenmarks compres- 
sion bei tuberkuldser Caries der unteren Hulewirbel.”” 
Med. Wochenschrift, B. viii, Nos, 47-50, 1883) has studied this 
subject with special reference to affections of the Tower cervical 
vertebrx, A pachymeningitis externa caseosa complicating the 
disease of the vertebre is attended by pain in tle arms and 
partial loss of sensation during the early stages, to be followed 
ater by atrophy of some of the muscles of’ the arms and shoul 
ders, with diminution of irritability to the electric current. In 
‘some cases, paralysis and anesthesia of the extremities and 
trunk develop mpidly, followed by incontinence of the sphincters, 
diffuse museular atrophy, decubitus, and death. Motor dis- 
turbances, both from compression and direct extension of the 
disease, are more frequently observed than loss of sensation, be- 
cause both of these causes act with greater intensity upon the 
anterior than posterior segment of the cord, 
Contractions of the lower extremity oc 
themselves as peripheral manifestations of th 
lesion. Reflex function of the cord is usually preserved, oven if 
the paralysis is complete; but if the progressive paralysis is at- 
tended by secondary myelitis, reflex action gradually disappears. 
In sudden displacements of the diseased vertebra: the paralysis 











mortem room. The prognosis is always 
children than adults. Abscess adds to the ; 
Bamptield (* An Essay on Curvature and Dise 
etc., p. 85. London, 1824) was well aware 
which attend the formation of an abscess ii 
Pott’s disease, as can be learned from the 
“When curvature is caused by caries of the 
grenous destruction of the intervertebral sul 
should be unfavorable, and if caries be com! 
pearance of external abscess communicating with 
vertebra, whethor the abscess have the name of lu 
or any other appellation or situation.” 

Townsend (“The Treatment of Abscesses of 
ease.” Medical News, December 19, 1891) gives #] 
result in seventy-five cases of absorss of the spine, 
tables given it would appear that the prognosis in 
not as favorable as has generally been supposed :— 
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prognosis is always rendered dubicus. Secondary infection with 
pus-microbes leads to profuse suppuration, hectic fever, and, if 
death does not occur from these complications, danger to life is 
threatened later from amyloid degeneration of internal organs. 
Spontaneous elimination of necrosed bone may take place, 
followed by recovery. This favorable termination has been 
repeatedly observed in disease of the upper cervical region, when 
recovery followed after the escape of sequestra from the atlas or 
epistrophcus through a fistula in the-pharynx. In reference 
to deformity, it can be said that well-directed mechanical treat- 
ment can doa great deal against the prevention of posterior 
curvature, but the same treatment is powerless in correcting it. 
On the whole, the outlook in cases of tubercular spondylitis is 
anything but encouraging. Boeckel gives an account of eight 
cases, and among them nota single case of complete recovery,— 
two local relapses and five deaths from pulmonary tuberculosis, 
and in one case the final result was not known, Even in cases 
where the patients have apparently recovered, relapse may take 
place at any time, and it is seldom that a child who suffers from 
this disease reaches old age. 

Treatment.— As tubercular lesions in the bodies of the 
vertebra and in the joints between them are inaccessible to 
direct surgical interference, the treatment to be relied upon in 
these cases must consist in supporting the patient’s strength by 
a liberal dict, out-door air, and the internal use of tonic and 
nutritive remedies, subcutaneous medication and the employ- 
ment of mechanical measures to secure rest for the diseased 
vertebree. 

Counter-irritation.—This method of treatment is mentioned 
here simply for the purpose of giving the treatment of Mr. Pott, 
who describes (Joc. cit., p. 471) his method of cure as follows: 
“It consists merely in procuring a large discharge of matter 
from underneath the membrana adiposa, on cach side of the 
distempered bones, forming a curvature, and in maintaining such 
discharge until the patient shall have recovered his health and 























called into action bythe position 
formity.” ‘Che doreal horizontal position 
all cases that appear to pursue a rapid co 
patient suffers acute pain. The patient 








116. FeSvoNnTAATE OF NNN ye DOUAAL VienTeniia Taverns 
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can be made at the same time by placing him upom 
swing. 

Rauchfiass’s extension bandage consists of a 
cloth from six to eight inches in width, which is 
side of the bed 2 few inches above the mattress, and up 
the patient is placed in such a manner that the 
upon the centre of the swing. , 

At the second mecting of the American Congress ¢ 
sicians and Surgeons, the treatment of spondylitis 
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great deal of attention in the Orthopwdiec Section, Weigel, of 
Rochester, and Vance, of Louisville, strongly advised rest in the 
recumbent position until the active symptoms have subsided. 
Foster, of Cambridge, combines this treatment with extension, 
especially if the disease involve the cervical vertebra, Ex- 
tension is obtained by weiglits, the cords running over the head 
and foot of the bed, and being attached to waist-belts, elest- 
belts, or Sayre head-straps. In spondylitis of the cervical ver- 
tebre rest in bed can be combined with extension by means of 
weight and pulley, as advised by Volkmann. (Fig. 47). If the 


¥io, .—Canue ov Lowen Luann Vaurencn Macowrusa's ArPARATUS WITIL 
EXTENSION ON Doris Laws (Crouse) 


disease is Ioeated in the Iumbar or lower dovsal region, extension 
can be most effectually applied by placing the patient in the 
dorsal supine position, the giblus resting on Rauchfuss’s appa- 
ratus and moderate extension by weight and pulley on both legs, 
Rest in bed should be enforced until the active symptoms 
of inflammation haye subsided, which will be indicated by sub- 
sidence of pain. At this time a portable apparatus should be 
applied. I will not occupy space uselessly by giving descriptions 
of the numerous machines which have been devised for this 
purpose, as none of them have answered the expectations. 





- carbonic ae 

when they are smoothly applied, so that 

moved the cast will be accurately molded to 

of the body. ‘The body should be protected by a 

fitting shirt. If the disease is located in 

dorsal vertebra, extension is made by a jury 
Auother matter of great importance is to 


in order to determine whether 
any point, which, if thi 
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the jacket which has caused the decubitus or by applying a new 
one. It is necessary to reuew the jacket every six to twelve 
weeks, as in that time it becomes loose and no longer furnishes 
the requisite mechanical support. 
Felt and other plastic material has 
been used as a substitute for plaster= 
of-Paris, but none of them have 
proved superior to this material when 
properly used, and all of them require 
more time and skill in their applica- 
tion. The mechanical treatment by 
extension and fixation must be con- 
tinued several months after all inflam- 
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Waunixo-Sroon, (Arause.) 


jptoms have subsided, as too enrly suspension of this 

ent has often been followed by a local relapse. 
ization of Absceas,—'Vhe value of subcutaneous 
jodoformization has been most apparent in the treatment of tuber- 








r Bruns (Beitriige f. klinische Chirurgi 
collected thirty-five cases of tubercular ab 
the vertebre and presenting themselves 
scesses, treated by iodoform injections; twer 
ber were completely cured, five improved. 
yemains unknown. The author conclude 
and his own experience, that the iodoform 
abscesses is most encouraging.  Bonilly 
chloride-of-zine solution, and Verneuil uses iod 
Schede corrosive sublimate, Périée salol ether, 
naphthol camphor for the same purpose, Heuter 
chymatous injections into and around the di 
solutions of carbolic acid as early as 1879. 1 cant 
too strongly the method of subcutaneous inject 
after evacuation of tubercular abscesses in the 
tuberculosis of the spine. For further inform: 
the technique of the procedure the reader is 
chapter in which this subject is fully discussed. 





















Operative Treatment—The operative treatment 
cular spondylitis has for its objects the modern n x 
the abscess, after such has formed, and the removal 
mediate causes of compression if the disease has 
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coverings. Lannelongue favored opening. and scraping of cold 
abscesses developing in connection with diseased yertebre in 
1881, and Reclus adopted this plan of treatment in 1886, This 
treatment was later indorsed by Bouilly, Socin, Boeckel, Volk- 
mann, Lesser, Routier, Quenu, and Leriche. ‘The protection 
afforded by following strict antiseptic precautions during and 
after the operation reduced the danger of this procedure, but did 
not displace it, and at the present time few would dare to open 
an abscess still remaining in communication with tubercular 
foci in the spine. Tn my own practice I have succeeded twice 
in preventing infection subsequently after opening and serap- 
ing a lumbar abscess, and definite healing was obtained without 
a drop of pus; but more frequently T have only been able to 
maintain an aseptic condition for a number of weeks, when 
finally infection occurred during the dressing or by displace- 
ment of the dressing, and profuse suppumation set in, with all the 
immediate and remote consequences. Theision and seraping 
should only be resorted to when the abscess threatens to open 
spontaneously; in such cases it is not only proper, but absolutely 
necessary, to interfere, in order to secure for the interior of the 
abscess and the primary foci in the bones an aseptic condition. 
Attempts have been repeatedly made to attack the primary bone 
disease, Boeckel (Guz. heb. de Strassburg) made an évidement 
vertebrate in 1882; Israel (Berl. Klin Wochenschvift, March 9, 
1882) scraped the body of the twelfth dorsal vertebra the same 
years Polaillon (Union Médicale) resected two spinous apophy- 
1883 ; Delorme (These de Fancillon, 1887) seraped the 

ly of the twelfth dorsal vertebra, and Labbé attacked one of 

‘al vertebree for a tubercular affection. 

It (Archie Gén. de Méd., December, 1890) has cole 

yetive cases of Pott’s disease treated surgically, and 

he states that out of this number twenty were improved or defi- 
nitely cured. In the eases where the ‘operation proved successful, 
progress toward recovery went on slowly, but uninterruptedly. 
When the operation was done for paralysis sensation re-appeared, 








severe and do not yield to other 
better than adults. Of bad prognostic 
or extensive distribution of the disease. 
tracts should be carried as far toward the 
of the abscess as possible, and must 
strictest antiseptic precautions. If ne 
can be made, Todoform tampon and se 
better results than immediate suturing and tt 

Laminectomy ov Lamnectomy—Vhis o 
suggested by Heister (“A General System of St 
edition, Book I, Chapter vi, p. 143. London, 
first attempt to remove depressed fragments 
was made by Louis (Chipault, Gaz. des Hop, p. St 
13, 1890), The first well-planned and inten! i 
the spine for subeutancous lesi 
Cline (South’s Chelius, v s 

Macewen, in 1888 (British Medical Journal, 
reported a number of cases of paralysis resulting from 
sion in Pott’s disease of the spine, benefited and ew 
removing two or more of the arches of the verteb 
exceptional cases is the mechanical pressure the 
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myelitis in reality is not an inflammatory but a degenerative 
process. In some cases, however, the disease reaches the pia and 
cord itself, and then the designation myelitis tuberculosa would be 
proper. If paralysis is found without much displacement of 
vertebre, it must be caused by compression from inflammatory 
product within the canal, Of the fifty-two cases reported by 
Schmaus, the cause of compression is specified in thirty-nine. 
Among these it was due to a caseous pachymeningitis in 
thirty-three ; six times it was caused by deviation of the affected 
vertebre. The operation of opening the spinal canal should not 
be undertaken without positive indications. Gradual increase 
of paralysis points to compression from inflammatory product 
within the canal, and this supposition is sustained if the disease 
is attended by symptoms which point to an affection of the roots 
of the spinal nerves. Operation should be preceded by extension 
treatment. 

Kraske (“Operative Eréffnung des Wirbelcanales dei 
spondylitischen Lahmungen.” Archiv f. klinische Chirurgie) 
has written a very valuable and practical monograph on the 
surgical treatment of paraplegia resulting from spondylitis. He 
bases his remarks on a study of the pathological conditions of 
seventy cases. The author differs from Macewen and the 
majority of surgeons who attribute the paralysis to compression 
of the cord, and advances the idea that the paralysis does not 
result from compression, but from participation of the cord or 
its meninges in the inflammatory process, and on this account 
sitive diagnosis, operative 
treatment should be preceded by persistent local treatment in 
a reclining position. 

In illustration of the treatment outlined by him, and as 
samples of the pathological conditions which the surgeon has to 
deal with in the: es, I will briefly outline the four cases that 
came under K personal observation. The first case was 
a woman 57 years old, who had already passed through several 
multiple tubercular affections. She was suddenly attacked by 
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pain in the thoracic portion of the spine, chiefly radiating to 
the right and soon followed by complete paraplegia. There was 
no curvature, but tenderness on pressure upon the fifth and sixth 
spinous processes, The formation of an abscess at this place 
invited prompt action, The abscess was freely incised and 
scraped. ‘The arch of the fifth dorsal vertebra, having under 
gone extensive tubercular destruction, wus removed. Underneath 
the arch a teaspoonful of tubercular pus and a mass of granu- 
lation tissue were found. After the removal of the granulations 
from the outer surface of the dura, the pulsations of the cord 
could be distinctly seen and felt, The granulations and abscess 
were epidural, The paralysis disappeared in a few days, Ina 
month the patient lelt the bed and commenced to walk, Tow- 
ever, the improvement was of short duration; the paralysis soon 
returned, and death resulted from pulmonary phthisis in seven 
months, ‘The necropsy revealed tuberculosis of one of the 
bodies of the dorsal vertebrie aud compression of the cord by its 
lower edge. 

In the second case, a man aged 33 years, the disease com- 
meneed with a violent pain between the second and filth dorsul 
vertebrie, radiating toward the right side, followed by paraplegia, 
incontinence of bladder, rectum, and decubitus, No kyphosis, 
but anabscess formed on the right side of the spine. Abscess 
opened and scraped. Resection of second, third, and fourth 
arches of dorsal vertebra. No improvement, and death in 
eight weeks. Post-mortem examination revealed more exten- 
sive disease than was found at the time of operation. 
granulations and head of fourth rib on right side enc: 
tubercular abscess. From here the disease h: te 
the vertebral canal through the intervertebr 

‘The third and fourth cases had some 
common. Their ages 12 and 14 years; gil 
place; paralysis developed with 1 it 
bent position was not followed 
of the arches of the third and for 
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lar pachymeningitis occupied the space exposed. The fungous 
granulations were removed with the sharp spoon, and at the 
same time minute tubercular sequestra were removed. In one, 
of these cases prompt improvement of all the symptoms followed 
the operation. Sensation returned at once, and motion was 
restored gradually. In about two months the paralysis had 
practically subsided. After a short period the paralysis returned 
and the wound, which had healed, reopened, and another curet- 
ting proved likewise a failure. The patient was still living at 
the time the report was made. In the other case the improvement 
was slower, but equally decisive. At the end of a week the boy 
could lift and move the lower extremities. ‘The improvement 
continued for about a month, when the symptoms became aggra- 
vated, and subsequently the symptoms varied very much, but, on 
the whole, the patient was greatly benefited by the operation. 

Hoffa (International Journal of Surgery, October, 1891) 
has collected thirteen operations within the vertebral canal. Two 
died at once, two recovered, and would probably have done so 
without operation. In the others there were immediate good 
results, but relapses soon occurred. In his estimation, lamnec- 
tomy has no great future before it, and should be limited to 
those cases in which the processes alone are effected. 

De Forest Willard, in a paper entitled “The Operative 
Treatment of Tuberculous Caries of the Spine,” read at the 
second meeting of the American Congress of Physicians and 
Surgeons, expresses himself in a very guarded manner in refere 
ence to laminectomy. He maintains that for the relief of pressure- 
paralysis the laminge are to be removed only after a thorough 
trial and failure of long-continued horizontal extension, counter- 
extension, and fixation. In the majority of cases recovery takes 
place after extension and mechanical treatment. He regards 
laminectomy as a difficult operation, except in the upper dorsal 
region, and one that is entailed by considerable risk to life. In 
caries of the arches, and when the cord is compressed from 
behind, the operation is justifiable and promises good results. 
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When the pressure is anterior, either from the deposit of easeous 
material from tubercular infiltration or from inflammatory de- 
posit, no permanent benefit will be secured, even though tem- 
porary gain isapparent. White, in his recent valuable paper on 
“Spinal Surgery” (Therapeutic Gazette, October, 1891), gives 
the analysis of forty cases of this operation for tubercular spondy- 
litis, which are all the author was able to bring together, Of this 
number twenty-two were either materially improved or absolutely 
cured, The unsuccessful cases which recovered from the oper- 
ation were, in some instances, the subject of secondary disease. 
‘The deaths were twelye in number, showing a mortality of 
30 per cent., and were due to various causes, such as shock, 
or extensive renal and pulmonary disease, In others, death 
was directly due to the gravity of the disease of the cont. 
Mr. Arbuthnot Lane (British Medical Journal, October 

31, 1891) is a strong supporter of lamnectomy in the treatment 
of tubercular spondylitis complicated by paraplegin. He re- 
cently reported eleven cases, in which this operation had been 
performed by himself, to the London Clinical Society. In all 
but one ease the cord was found compressed by an abscess. He 
‘is of the opinion that several of the cases would have died from 
secondary lesions without the operation. Only in one case was 
death attributable to the operation, and this was.a child ina 
very feeble condition. Only in one case was the subsequent 
formation of tubercular material so rapid as to obliterate very 
quickly the benefit derived from the two operations. In most of 
the cases the cord was compressed about the level of the fifth 
or sixth dorsal vertebra. From his experience he is satistied 
that operative interference involved very 5 

followed by very little pain; it relieved the pa 

pression Dabok aad, at it enabled th 


the ect local perks of iodo 
lieved he had obtained the greatest 








CHAPTER XXXII 


Tosercutosts or Petvic Bowrs, Scarvna, Cravicts, Stexnum, 
ANp Rigs, 


Pelvic Bones,—Tuberculosis of the pelvic bones has, for 
well-founded reasons, always been regarded as a serious affection, 
Terrillon (Medical and Surgical Reporter, February 25, 1888) 
points out the fact that in early life, up to about 30 years, in 
tuberculosis of the ilium, the disease is always located at the 
centre of the boue, in or around the cotyloid cavity; while in 
older patients it develops in the peripheral parts, near the 
secondary centres of ossification. He urges early operative 
treatment to prevent involvement of large areas and the burrow- 
ing of pus, which he has seen travel as fhr as the neighborhood 
of the popliteal space. If the disease is extensive, the suppu- 
rating channels should be freely laid open and as much bone 
removed as is diseased or can be taken away with safety. In 
the event a tubercular focus is located near the acetabulum, an 
early operation would most effectually prevent secondary infec- 
tion of the hip-joint. The crest of the ilium is quite frequently 
the seat of tubercular inflammation, and the operative treatment 
will often require quite an extensive resection of this part of the 


In the case of a girl 20 years of age, suffering from a long- 
standing fistula over the pubic symphysis, I found a tubereular 
- focus, nearly the size of a walnut, between the pubic bones. ‘The 
cartilage was almost completely destroyed. The cavity was 

_ thoroughly scraped out and packed with decalcified iodoform- 
ized bone-chips, and healed ina short time withont suppuration. 
Thiéry (loc, cit.. p. 464) gives an account of three partial resec- 
tions of the sacrum for tubercular affections, in patients 24, 
26, and 36 years of age, respectively. One of these died of 
exysipelas eight months after the ope a sinus still remain- 
ing; one died of phthisis two create later; the last case was 
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the diseased surfaces against cach other. 
Through the writings of W. Van 

the Sacro-Iiae Joint.” Annals of Surgery, 

433, and vol. ix, pp. 35-54 and 150-180) a 
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1890) the attention of surgeon has been eal 





TUBERCULOSIS OF PELVIC BONES, ETC. 887 


of the paticnt warrants such a procedure, iA Vacca commaini- 
cating with this joint can be treated by tapping and “iodoform 
injections, with. a good prospect of effecting a permanent cure. 

Years ago Sayre resorted to thorongli drainage in such cases, 
For this purpose he used a rope of oakum saturated with balsam 
of Peru, (Figs. 52 and 53.) 

This case made an excellent and permanent recovery. If 
an operation is determined upon. the saero-iliac synchondrosis 
must be exposed by a large incision parallel to and directly over 
this joint, and, with chisel and hammer, sufficient bone removed 
from cach side to expose the tubercular focus freely, which is 


FIG, SAME CASE. SIXTHRS IX PRRINED DRAINED IX SAME MANNER. (Soyred 


then removed thoroughly with the sharp spoon. lodoform- 

gauze tamponade and secondary suturing should take the * place 
rimary suturing and tubular drainage, 
— Clavicle,—Tubereulosis of the clavicle is 

peripheral or periosteal form occurs, like a 

the malar bone, in the shape of small, cir 

abscesses, with or without sequestration: 

osteomyelitis is very rare, and appea' 

tration, single or multiple foci. The 

foci may render complete extirpation of r 

Two such cases were operated on successfi sll by complete 
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abscess originating in this joint has opened and has left 2 fistu- 
lous tract, resection of the joint should be no longer postponed. 
I resected this joint successfully in one case of long-standing 
tuberculosis, where a number of fistulous openings led into the 
articulation, whieh was extensively destroyed by the disease. 
The sternal end of the clavicle was detached from the surround- 
ing soft parts, and divided, with a metacarpal saw, about two 
inches from the articular surface. The section of the bone was 
made after inserting an elevator underneath. The articular 
surface on the sternal side was removed with chisel and sharp 
spoon. In another somewhat similar ease the operation proved 
a failure, because the disease had already extended far under- 
neath the sternum and the cartilages of the ribs on the same 
side. Resection of the sterno-clavieular joint. was performed for 
the first time for caries (tuberculosis) by Wutzer in 1833, but 
as the disease extended later to the remaining portion of the 
bone he had to remove the entire bone subsequently. Velpeau 
removed the acromial end of the clavicle for cavies in 1828, and 
this operation was repeated by Roux in 1834. Meyer removed 
the entire bone for rheumatic (1) caries in 1823, 
‘Scaputa.—Tuberculosis of the seapula is usually met with 
in patients suffering at the same time from tubercular affections 
of other bones. It occurs either as a superficial granulating 
lesion, producing superficial caries, or it gives rise to more 
extensive necrosis. The superficial lesions attack most fre- 
quently the spine and borders of the bone, while necrosis takes 
place more frequently if the disease is move central located. 
A number of cases have come under my ob: 
multiple fistulous openings led down) to the Coen 


operations on “the sea 
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40 years old, the entire scapula was removed, and the patien' 
remained well six and a half years after the operation, and the 
arm was useful. In the remaining two cases partial resection 
was made, with favorable result and good use of the arm. In 
one case I resected the knee-joint, in a young woman, for long- 
standing osteo-arthritis, and the wound healed by primary union, 
and the patient enjoyed excellent health fora year and a half, 
when a rather acute inflammation of the shoulder-joint set in, 
with implication of the upper portion of the humerus. Rescc- 
tion of the shoulder-joint was made, but the wound never healed, 
and the discase in the shaft of the humerus extended. When 
I saw her again, two years after the first operation, she was 
emaciated to a skeleton. A number of fistulous openings led 
into the resected shoulder-joint and the diseased shaft of the 
humerus. The clbow-joint was also extensively diseased. The 
spine and outer surface of the seapula were the seat of exten- 
sive caries. At the urgent request of the patient, the scapula, 
clavicle, and arm were removed, and, although the patient did 
not lose more than half an ounce of blood during the operation, 
she never rallied from the immediate effects of the operation, 
and died twelve hours later. 

Fagor (Ried, * Die Resectionen der Knochen,” ete., p. 283. 
Niimberg, 1847) resected almost the entire scapula for a tu- 
bercular affection in a girl 8 years old. The disease appeared 
after amputation of the arm for tuberculosis of the elbow-joint. 
Only the glenoid cavity and acromian process remained. The 
disease returned in this part of the bone and in other parts of 
the skeleton, and the child died nine months alter the operation. 
Experience seems to show that when tuberculosis of the scapula 
presents itself as an isolated affection, in a patient otherwise 
healthy, a radical operation can be undertaken with a good 
prospect of success, even if the lesion is quite extensive; but 
that when the disease is complicated by similar affections in 
other bones or organs a radical operation is contra-indicated, 
Sinuses leading down to diseased Lone should be freely laid 
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open and seraped, and the wound packed with iodoform gauze 
or sterilized gauze moistencd with a 50-per-cent. emulsion of 
balsam of Peru, and suturing postponed until the entire surface 
of the wound is covered with vigorous granulations. 
Sternwm.—The primary starting-point of tuberculosis of 
the sternum is almost always in the interior of the bone. The 
‘upper portion, or manubrium, is the favorite seat for the disease 
in this bone. Not infrequently both sterno-clavicular joints are 
invaded later. The disease seldom leads to sequestration, but 
appears as caseous foci which often communicate with both sure 
faces of the bone. Tt attacks more frequently young adults 
than children. Partial resection of the sternum for caries was 
first done by Gallen. Moreau removed a portion of the sternum 
and the cartilages of two ribs, and Cittadini performed the 
operation for the same indication, Boyer removed more than 
one-third of the middle portion of the sternum, using the chisel 
and small saw and dividing the cartilage with a knife. Tt is 
reported that Genouville made a similay operation, Blandin 
resected two inches of the sternum with the cartilages of two 
ribs. Boeckel made partial resection of the steroum in two 
cases, in patients 12 and 18 years of age, and in both instances 
the operation proved a success, A very extensive resection of 
the sternum for tuberculosis was made by Bessel-Hagen. 
(* Ueber eine sehrausgedehnte Resection des Manubrium Sterni 
wegen Caries.” Centralblat f. Chirurgie, p. 902, No. 50, 1889.) 
Oldendorf (Ein Fall von Resectio Sterni.’ Dissertation. 
Wiirzburg, 1884) describes a case of resection of the sternum 
for tuberculosis of this bone. The patient was a 
years old, who was suffering from a swelling of the 
a year, On the left side, on a level with 
fistulous opening which led between the ¢ 
and third ribs, behind the sternum, into an 
fistulous tract was laid open and the 
The symptoms, however, became ag, 
more profuse. ‘The sternum and second 
















the stemum. The general condition of 
that the surgeon hesitated to perform the: 
pationt requested urgently surgical int 
moved, November 14, 1886, nine centit 
together with two to three centimetres of 
fourth ribs on each side, and euretted the 
abscess of the anterior mediastinum undern 
moved. The patient not only survived the op 
wound healed in six months, the pulmonary: 
and three years after the operation he enjoyed 
Removal of the manubrium of the sternum with : 
joining ribs can be done with safety if the 1 
removed are undermined by a tubercular abscess, 
abscess-membrane shuts out the anterior media: 
ordinary care is exercised no harm is inflicted on 
organs contained in this space. ‘ 
In one case of tuberculosis of the sternum ¢ 
extensive tuberculosis of the costal cartilages on” 
found a large easeous focus near the centre of the 
sternum. With chisel and spoon this focus was rem 
adefect at Ieast an inch in diameter and involving the 
ness of the bone; at the same time the costal cartilag 
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fourth to the seventh rib were resected. Recovery was speedy 
and so far (two years) has proved permanent. 

Ribs,—Tuberculosis of the ribs is quite a frequent affection, 
and occurs in preference in persons whose general health is 
otherwise impaired. It appears either as a superficial granulat- 
ing focus starting in the periosteum and reaching the subjacent 
bone by extension, or as a primary central osseous affection. 
Extensive undermining between the affected rib and pleura often 
takes place, giving rise to lange peri-pleuritie tubercular abscesses. 
Tuberculosis of the ribs not infrequently results in the formation 
of a tubercular peri-pleuritie abscess in case the infection ex- 
tends in the direction of the chest instead of the surface. The 
following case of this kind came under my observation recently. 
The patient was a young man without hereditary tendency to 
tuberculosis, During an attack of 7 grippe he was taken with 
pain in the left side, which was followed in a few months by the 
‘appearance of a swelling the size of a hen’s egg. Local appli- 
cations produced no effect, and the swelling gradually increased 
in size until the time T examined him, when it had attained 
the size of a large orange. With the appearance of the swell- 
ing the pain disappeared. The swelling was located in the 
mammary line, over the eighth and ninth ribs. Area of dullness 
extended beyond the base of the swelling. No indications of 
pulmonary disease, Patient somewhat anemic and emaciated. 
Diagnosis: Tuberculosis of one or more ribs. 

‘The abscess was opened by an incision parallel to the ninth 
rib and about eight ounces of typical tubercular pus was evac- 
uated, Muscles around abseess-cavity pall and edematous. 
From the floor of the abscess a fistula led to a 
cartilage of the ninth rib into a tubercular ca 
rib, on the inner surface to the extent of 
nuded of periosteum and was carious. 
and its cartilage were exci c 
external abscess was revealed, the 
Both abscess-cavitics were thorou, 
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spoon, iodoformized and packed with iodoform gauze. In fou 
weeks the patient left the hospital much improved in health and 
the wound completely healed. The disease is also very prone 
to extend to the costal cartilage, into which the tubercular gran- 
ulations penetrate and which gradually remove the cartilage. 
Tuberculosis of the ribs is a painless affection, and patients 
suffering from it often only seek advice after the formation of a 
large tubercular abscess. Adults are attacked more frequently 
than children. It is a disease of adults. It is often in direct 
etiological relationship with pulmonary tuberculosis, which may 
originate from a tubercular focus underneath a rib, or pulmonary 
tuberculosis may become the cause of the periostitic form of 
rib tuberculosis. The process may start in the perichondrium, 
especially in child: T have already alluded to this subject. 
and cited ins s in the chapter on tubercular chondritis 
When the disease primarily affects the cartilage, it starts in the 
perichondrium and extends from here to the cartilage. In all 
specimens of this kind I have noticed that the greatest defect 
auswers to the service of the cartilage. Later, extension of the 
disease along the periosteum leads finally to the bony part of the 
rib. Tn the following case the disease remained limited to the car- 
tilaginous structure. The patient was a man 46 years old. and 
well nourished. After an attack of typhoid fever, eight months 
ago, he experienced an intermitting pain in the left side at a 
point corresponding with the seventh and eighth ribs, which 
radiated in the direction of the spine. A month later a swelling 
formed at that point near the sternum, which gradually increased 
in size until he was admitted into the Milwaukee Hospital for 
surgical treatment. The swelling at this time covered an area 
about four inches in diameter, Fluctuations could be distinctly 
felt; base of swelling snrronuded by a ring of indurated tissue. 
No rise in temperature. Diagnosis: Tuberculosis of rib. Oper- 
ation February 6. 1490. An oval skin-flap was made with the 
convexity directed downward, which freely uncovered the mus- 
cular tissue. After opening of the abscess two fistulous tracts 
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forceps. Iodoform-gauze tamponade or a dressing satt 
with balsam of Peru should be employed after the ope! 
and the suturing of the wound postponed until the w 
throughout is covered with healthy granulations. Partial 
tion of ribs for caries appears to have been a well-known 
cedure for a long time, as Celsus alludes to it in describiny 
affection. Galen is credited with having performed the 
tion. Fabricius ab Aquapendente declared the operatic 
impracticable. Aymar, Severinus, and, later, Gooch and 
weltt revived the operation. During the early part of 
present century it was practiced by Percy, Richerand, Citts 
Roux, Velpeau, Anthony, Clot, Fricke, Warren, Dixon, } 
wajew, Spessa, Jaquet, and Textor. McDowell resecte: 
1828, the posterior portion of the sixth and seventh 
disarticulating them from the vertebral column. 

Extirpation of a complete rib was first done by 1] 
Cittadini, Anthony, and Velpeau used bone forceps for ma 
the bone section. 


CHAPTER XXXIV. 
Torercutosis or Jowrs or Urrer Exraesrry. 


Shouldey-Joint —OFf all the large joints the shoulder-joint 
is least frequently the seat of tuberculosis. The discase, as a 
tule, originates in the head of the humerus, osseous foci in the 
seapular part of the joint being exceedingly rare, Caries sicca 
is found most frequently in this joint. This form of joint tuber- 
culosis gradually destroys the head of the humerus without the 
formation of an abscess, and the joint, instead of being swollen, 
is often diminished in size from the destruction of the head of 
the bone and contraction of the cupsular ligament. 

‘The appearance of the upper extremity of the humerus is 
well shown in the illustration on page 398. 

‘The transverse section of the humerus below the tuberosi- 
ties shows the concentric atrophy of the shaft which attends this 
form of tuberculosis, and which was first described by Volk- 
mann. The disease is met with in young persons with and 
without tuberculosis of other organs. The exciting cause can 
often be traced to a tranma. The so-called caries carnose 
(Konig) also occurs in this joint, and consists in an extension 
of the tubercular process from the joint into the medullary 
cavity of the shaft. The medullary tissue is replaced by fleshy 
granulations, through which tubercles are disseminated. 

The early detection of effusion into the shoulder-joint is 
difficult owing to the tense capsular ligament, dense fascia, and 
deep muscular layers which cover the joint. A swelling under 
the deltoid muscle more frequently suggests an affection of the 
subdeltoid bursa, or an inflammatory exudation into the loose 
connective tissue underneath the musele than distension of the 
capsule of the joint. Perforation of the capsule often takes 
place at a point where it is not covered by muscles, which is 
the case at the lower border of the subscapular muscle, in which 
event the abscess presents itself in the axilla, At other times 
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bine with the intra-articular, parenchymatous injections, as. the 
capsule of the affected joint is always thickened. Caries sicea, 
under favorable circumstances, undergoes a spontaneous cure in 
from two to three years, the result being a stiff joint, but useful 
limb, In three cases of caries sieca, in which Kénig made re- 
section of the shoulder-joint, the operation was followed by acute 
miliary tuberculosis, If the disease involves at the same time 
any considerable portion of the shaft of the humerus, amputa- 
tion through the shoulder-joint offers the only prospect of 
eradicating the discase in foto, Tn operations of this kind the 
glenoid cavity should be removed completely by dividing with 
the saw the neck of the scapula, as in many cases of amputation 
through the shoulder-joint for tuberculosis the disease returned 
in the scapula, and in some of these cases, at least, the local 1e- 
currence was undoubtedly due to incomplete removal of diseased 
tissue on the scapular side, 

Resection of Shoulder-Joint—This operation is indicated 
in the treatment of tubercular affections of the shoulderjoint 
that resist intra-articular and parenchymatous injections of iodo- 
form or balsam of Peru, and when the patient docs not suffer 
at the same time from general tuberculosis or tuberculosis of 
other organs not amenable to successful surgical treatment, 

History of Operation.—Boucher removed parts of the 
shoulder-joint for gunshot wounds in 1753, and Thomas opened 
the joint for the extraction of necrosed bone in 1740. The 
first authenticated case of intentional resection of the ahs 
joint for disease was done by Ch. White (* Cases i ' 
vol, i) in 1768, The patient was a boy, 14 years « 
was the subject of an acute suppurative inflammation of the 
shoulder-joint, terminating in the formati 
abscess, which had discharged itself extern 
is described as follows: “1 began m 
which was situated just below the 
carried it down to the middle of the hw ich all the 
subjacent bone was brought into ook hold of the 





a good 

pletely cured, the finetional result being | 
tion of the sawn surfice of the humerus | 
the wound. Mr. White’s example was 

of Newcastle, and Mr. Orred, of Cluster. 
aecounts we have of these operations, that # 
they were performed was really earies of 
the patients retained limbs which, if not 
extremely useful. Notwithstanding this 
extend the practice, it seems to have been 
England with entire neglect. In France, M 
formed the operation successfully in 1786, 
geons, particularly Banus, Percy, and r 
resorted to it on account of recent gunshot 

of removing the limb. In Scotland the operat 
by Mr. Syme in 1820, and was later performed 
Liston, Baddely, Fergusson, Lawrence, Hunt, Coo 
son, Erichson, Birkett, Stubbs, Blackmann, and 
Germany the first resection of the shonlder 
Lentin in 1771, and he was followed by Watzer, 
Blasius, Textor, Dict, Heyfelder, Langenbeck, 
and Bartels, Symes says (‘‘'T'reatise on the Exci 
eased Joints,” p. 40, 1831): “There is no case in 
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cision is so decidedly preferable to amputation as earies of the 
shoulder-joint, The diseased bone can here be readily cut away 
without injury to any important organ, and the object gained is 
no less than the preservation of the whole superior extremity.” 

Ineision.—W bite removed the head of the humerus 
through a straight incision from the acromion process down- 
ward through the centre of the deltoid muscle. The same 
incision was practiced by Virgarrus The incisions of Larrey, 
Kern, Chassaignac, and Jiiger are only slight modifications of 
White’s incision. Baudens commenced his incision just below 
the coracoid process of the scapula and carried the knife along 
the groove between the pectoralis major and deltoid muscles to 
the groove for the biceps muscle. If this incision did not afford 
the necessary room for the removal of the diseased head of the 
humerus, he enlarged the wound by making two small trans- 
verse cuts (but only through the muscles) in a forward direction 
at each end of the vertical incision, Baudens’ incision was 
modified by Langenbeck, Malgaigne, and Robert. 

Frank and Ried joined the upper end of the vertical in- 
cision by a short transverse cut extending beneath the acromion 
process. Langenbeck made a transverse incision which erossed 
the vertical at the upper end at cach side, making thus a T 
incision. Bouzairies joined two oblique incisions in the figure 
of the letter V, making a flap with the base directed upward. 

Bent made a long incision from the joint downward inrthe 
furrow between the pectoralis major and deltoid muscles; and, 
as this did not afford enough room, he made two short t ns 
verse cuts, the one meeting the upper end of the long « 
ing the clavicular attachment of the deltoid muscle 
the humeral insertion of the pectoralis major. 
quadrangular flap with the base directed t " 

Bell, Morel, and Guepratte made a 
the base directed upward. Wattma: 
the posterior margin of the acromion jy ; 
of the deltoid to its insertion, and joined it by another incision 

« 













side and then on the other. 
aeross the fore part of the chest, the head o 
be protruded, and may then be easily sawn 
the operator's left hand.” Syme described 
of resection of the shoulder-joint in which th 
including the dressing, occupied only ten min 
Albanese (Virchow u. Ilirsch’s “Je 
B. ii, p. 402) makes a posterior incision in 
inverted L, commencing at the spine of the | 
junction of this with the acromion process, e 
above downward and forward to the head of 
from where it is directed forward, terminating at 
lum majus. The muscles are separated with t 
and through the wound the head of the humera 
Tt is claimed that this incision has the advant 
posterior incisions, as it does not endanger the cir 

Modern Operation—The incisions that aren 
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in resection of the shoulder-joint are such that will secure free 
access to the diseased structures without injuring any of the 
muscles or other important para-articular structures, Resec- 
tion for tubercular affections of the joint requires not only an 
incision through which the head of the humerus can be dislo- 
eated and removed, but it must be made in such a locality‘and 
in such a manner as to enable the operator to remove the dis- 
eased capsule and part-urticular tissues and as much as neces- 
sary of the scapular portion of the joint. Incision through 
the centre of the deltoid, detachment of important muscles, or 
transverse incision through 
them is strenuously avoided, 
in order to secure’ a sntisfac- 
tory functional result by the 
operation. A straight ante- 
rior or posterior incision is 
now generally selected for 
typical or atypical resection 
and arthrectomy, 

‘The anterior incision is 
commenced at a point half 
way between the acromial 
end of the clavicle and the 

racoid process, and is cars Wia. al—Iteaxcrion ov SnonLpRRJoIxT 

ried “ately downward six Sees ee ee 
to ten centimetres, dividing all the tissues down to the joint. 
‘The margins of the wound are now retracted, the 
“the biceps tendon held ont of the way, and the a 
“of the Joint fully exposed. The capsule is opened b 
three incisions, which, when united, give the 
narrow horseshoe: © The first vertical cut 
xurm is rotated outward through the inne: 
when the tendon of the subscapular muscle 
arm is then rotated inward and the secon 
through the capsule and down to the tendons of the supra- 





and ifiaraushly dealt with. If the 

form gauze and closed later by secondary 
counter-opening for drainage is unnee 
the biceps muscle and the circumflex 
protected against injury, which can only be 
free use of an elevator or other blunt in 
and dislocating the head of the humerus, 
upper end of the humerus, within the Ii 
neck, can be done most advantageously 
incision. The incision, six to eight centin 
should start from the posterior border of the 
downward through the posterior portion of the 
down to the joint. If the arm is kept rotated 
cision fulls in line with the centre of the great tul 
humerus. The muscles and periosteum are separ 
bone while the arm is being rotated outward. 
other side of the bicipital groove is reached, wi 
of the subscapular mnscle is detached. The arm is 
more and more inward, when the muscles insei 
are separated with the periosteum and the caps 
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Finally the arm is brought forward and the head of the humerus 
dislocated backward and partially or completely removed, After 
the removal of all osseous foci the capsule and glenoid cavity 
are dealt with in the same manuer as in making the anterior 
incision. Arthrectomy and atypical resection of the shoulder 
joint could be done most readily and with the least degree of 
violence to the soft parts surrounding the joint by temporary 
resection of the acromion process, combined with a straight 
anterior or posterior inci- 

sion. After removal of 

all diseased tissue the acro- 

mion process could be su- 

tured in its normal location 

with eatgut or silver-wire 

sutures, This operation 

will, undoubtedly, be more 

perfected and will be free 4 

quently resorted to in the | 

future, in proper cases, 

In the after-treatment of 

resection of the shoulder 

joint the arm should be 

well supported and immo- 

hilized in such a manner 

ht the upor endo te qf iaaenre ee 
humerus is brought in 

close contact with the glenoid cavity or sawn surface of the neck 
of the scapula. This object ean be attained te the greatest 
degree of perfection by padding arm and forearm with absorbent 
cotton d bringing the forearm across the 4 

va ncircling the whole limb, chest, 


which wil require from four to six wee Sanus use of the 





was: 

in 42; of these 42 cases the ulna, | 

was the primary seat in 22, the 

and radius together i in 21, and the 

doxpf found, in 137 cases, that the 
synovial in 30 and osseous in 107. Of 
chiefly the olecranon, was the seat p 

merus in 33, the external condyle 

ulna together in 18, the radius in 3, all 
and the radius and ulua in 2. Primary | 
losis was more frequent in persons less 

than afterward, the proportion between 
disease in childhood being as 29.5 to 70. 
(Weitere Beitriige zur Resektion des Ellen 
Archiv f. Klin. Chirurgie, B. xxxiii, p. 226) is 
from u clinical study of a large number of cases 
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of the elbow-joint, that resection is indicated in about 73 per 
cent. In his eases the right arm was affected in 57, the left in 
38, and both sides in 53. Fifty-three were males and 46 females, 
‘The largest number of cases were between 20 and 25 years old. 


Fig. = TUBERCULOMA OF Tite ExwowJoury, Wirt MARKED ATROIY 
‘ov Muacte OF Anat 4xv VOREAIM. 


The ynovial form was represented by about 25 per cent. In 
per cent, osseous foci were found in both articular 


One of the first symptoms which points to the existence 






















sible, to follow the fistulous tnicts with 
Tntra-articular injections of iodoform ¢ 
the joint from the outer aspect, between 
and the external condyle of the humerus, 


position during the treatment, in the event that, 
follow, the limb will be most serviceable to the p 
position is flexion of the forearm at a right angle 
with the forearm half way between pronation and 

Resection and Arthrectomy. History of Oper 
first attempts to substitute resection of the elbow for 
were made by Bilguer, who extracted fragments of 
compound fracture of this joint; and Wainmann 
who made partial resections, the former for compound d 
the latter for gunshot wound. ‘The original idea of 
tion procceded from Mr. Park, of Liverpool, who mi 
section on the dead subject, but, for what reason 
appear, he never applied it in practice. Park made 1 





Paar wii ree 


tion on the cadaver and recommended its adoption in practice. 
‘The elder Moreau made the first complete resection of the elbow- 
joint in 1794. Perey. Dupuytren, and Roux followed his ex- 
ample when the operation was forgotten in France, until it was 
revived by Chassaignac and Maisonniouve, in 1860. The two 
Moreaus, however, adopted it in good earnest, and employed it 
at Bar-sur-Ornain with great success. Three of their cases are 
detailed in the treatise of Moreau junior, and two others are 
simply mentioned by him in which the result was equally satis- 
fuctory, but, the patients being young ladies, the particulars are 
not related. In England it was introduced by Park and Syme. 
In Germany the first complete resections of the elbow-joint 
were performed by Jager and Textor. Tn Ttaly the operation 
was introduced by Mazzoza, In Russia, by Pirogoff, Hiibbenet, 
Nemert,and the two Heyfelders. In America, by Smith, Bauer, 
and Carnochan. 

Incision.—Park made a single, straight, posterior incision, 
the same as was later practiced by Chassaignacand Langenbeck. 
‘The modifications of this incision have been various; thus, the 4 
after J. F. Heyfelder and Maisonneuve, the +- after Park, Lizars, 
and Syme; the I after Simon; the T after Thore, Liston, and 
Roux; the double longitudinal incision after Jeffray. Textor 
formed a posterior triangular flap with the base directed down- _ 
ward, while Guepratte made an oval flap with the base in an 
opposite direction. Moreau and Dietz preferred a single, or, if 
this did not afford enough room, a double H quadrangular flap. 

Modern Operation—The most serviceable incision is the 
straight posterior made directly over the centre of the olecranon 
process, and if this does not afford ample room and access to 
every part of the joint it can be joined by a short, straight, 
transverse incision directly over the radio-humeral joint. 

If the articular ends of all of the three bones which enter 
into the formation of this joint are to be removed, the muscular 
attachments, with the periosteum are to be separated, and by 
forcible flexion of the arm the ends are rendered accessible and 
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bloodless by elastic constriction, which should be applied at a 
point where the musculo-spiral nerve is well protected by mus- 
cles, Vogt not only preserved the olecranon, but also the epicon- 
dyles in reseetion of the elbow-joint. 

Of the many cases of resection of the elbow-joint done by 
myself, the following have been selected to illustrate the differ 
ent forms of tuberculosis of this joint, as well as for the purpose 
of showing what may be expected from this operation, if an 
attempt is made to preserve the olecranon process. 

Case I. Man aged 48, German, tailor by occupation. 
Duration of disease about one year. Joint swollen, a number 
of fistulous openings communicating with it. An attack of 
acute para-articular inflammation commenced two weeks ago, 
but is now subsiding, Operation May 18, 1890. Straight 
posterior incision. Complete chisel resection of jot after 
temporary resection of olecranon process. ‘The articular surfkce 
of the ulna contained a triangular sequestrum projecting into 
the joint. After removal of the sequestrum the cavity was 
thoroughly sereped out, and, after disinfection and iodoformiza- 
tion, the wound was sutured and drained with a catgut drain. 
Olecranon fastened with two aseptic ivory nails, Arm dressed 
in extended position. Patient left hospital May 25th, only a 
very small sinus remaining. I was informed later that the 
wound healed and a fair degree of motion of joint was recoy- 
ered, but then symptoms of pulmonary tuberculosis developed 
and death resulted from this cause a year later. 

Case I. Woman 48 years old, with disease of right elbow- 
joint of four years’ duration, An abscess communicating with 
the joint opened three months ago, leaving a 
Operation May 31, 1889. Same incision. 
synovial membrane, capsule, and articula! 

Complete chisel resection of joint, with prese 
process, Fixation of olecranon process 1 
catgut sutures, Primary ling of 

tion of joint, and alter six months goo 


























to tuberculosis, has been suffering with 

elbow-joint for five years, which recently 
following his occupation. Joint greatly 
the typical appearances of tuberculosis. 

cision and typical chisel resection of joint, 
olecranon. A number of’ rice-bodies were 
with great thickening of synovial membrane 
soft joint-structures were thoroughly exti 

nailed to shaft of ulna. Primary union of w 
of three months patient was able to re 
having nearly the normal range of motion. No lo 
and general health greatly improved. 

Bruns recommended osteoplastic resection 
joint in 1858. Mosetig-Moorhof (“Ueber 
section des Ellenbogengelenkes.” Wiener Med. P 
857, 1883) revived Bruns’ operation, and reports 
cases, The olecranon process, if not the seat of th 
sawn through at its junction with the shaft of 
after resection of the joint, is fastened in its normal 
bone suture of chromicized catgut. 5 

Trendelenburg (‘Ueber dic temporire 
cranon,” ete, Centralblatt J. Chirurgie, No. 52, 
the first temporary resection of the olecranon in 
He exposes the process by a flap, the convexity of 
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directed upward. The olecranon is divided at its junction with 
the shaft of the ulna with a chisel, and is again fastened in its 
place with two metallie (steel wire) sutures after the completion 
of the operation on the joint. He places great stress on the 
importance of making the external incision in such a manner 
that it does not correspond with the incision through the bone 
and into the joint, so that, after suturing of the external wound, 
the deep incisions are to a certain degree subcutaneous injuries. 
Spuhn (‘Ueber die Resection des Ellenbogengelenks.” 
Dissertation, Bonn, 1885) reports eighteen cases of resection of 
the elbow-joint from the clinic at Bonn, of which twelve were 
made for tubercular disease and six for old dislocations and 
fractures. The method employed is the following: A trans 
verse curved incision is made over the posterior aspect of the 
joint from one condyle to the other, with the base directed 
upward. The short flap thus made is dissected away from the 
fascia of the triceps muscle and the olecranon process. With 
dull instruments the olecranon process is isolated from the soft 
parts with exclusion of the periosteum. After careful isolation 
of the ulnar nerve with the attached soft parts, the joint is in- 
cised along the inner side of the olecranon, and the process 
divided transversely with a broad, sharp chisel, This exposes 
the joint freely, and through the wound the articular ends of 
the bones can be removed and the capsule extirpated. After 
the resection the olecranon process is fixed to the shaft of the 
ulna in its former position by means of a silver- or in 
suture, and, after disinfection of the wound, is s 
lly drained, and the limb immobilized in a pas! 
_ The functional results were excellent. 
Pick (London Lancet, October 2, 1886 
plastic resection of the elbow-joint in 
‘non process was cut off with a sharp ¢ 
opened. After removal of the diseas 
tip of the olecranon process was unitec 
to the sawn surface of the ulna, 










dislocations, two times; ankylosis after 
one of the cases terminated fatally, In mo 
iy ity, and, in some of them, almost normal fi 
was obtained. Ankylosis followed on one 
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cases. In eleven cases the operations were made 
ten years apart. At the same time in three ea 


Fixation of the olecranon after temporary 
process cau be secured by two durable catgut sutu 
employed this method of fixation in a number 
always obtained bony union and an excellent fimetio 
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The arni must be kept supported in the extended position by a 
well-padded anterior splint, or in a plaster-of-Paris case, until 
bony union has taken place, whieh will require, according to 
the age of the patient, from three to six weeks. 

Figs. 60, 61, 62, and 63 represent some of the splints which 


Pio. @—CunvEn Woonms SrLcxT. 
“topper uation ata sem sie oe womens 
have been reco ded and used in the afler-treatment of resec- 
tion of the elbow-joint, 
After this time (three to six weeks) the forearm is flexed 
dually from day to day until it can be flr right angles 
ith the arm. Passive and active motion are to be carefully 
but persistently practiced after this time. The forearm, after 
resection of the elbow, partial and complete, manifests a strong 





made by Boeckel, eleven survived the 
‘the immediate cause of death being acute 
developed soon after the operation. OF th 


the same condition 
¢ remaining five 
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13 years, except one) recovered perfect use of the arm. Deaths 
from pulmonary tuberculosis after this operation will be less. 
frequent in the future, when surgeons will more generally recog- 
nize the importance of early operations, and will be more careful 
in removing all osseous foci and infected soft tissues. 
Wrist-Joint—The wrist-joint is quite frequently the seat 
of tuberculosis. In this joint the synovial form predominates. 
I have met with it most frequently in adults, and in several 
cases the patients were from 50 to 60 years of age, Tuberen- 
losis of the numerous tendon-sheaths surrounding this joint 
holds often a direct relationship to the disease within the joint, 
‘as a primary tubercular tendo-vaginalis not infrequently invades 
the joint, and, vice versd, primary tuberculosis of the joint is 
very prone to involye, at a comparatively carly stage, the ten- 
don-sheaths. From a diagnostic point little is to be said, as the 
external appearances of a tubercular wrist-joint are so charac- 
teristic and typical that a diagnosis in an advanced case can be 
made almost upon first sight. In advanced cases the joint is 
uniformly swollen and the hand is held in a flexed position. 
- Marked atrophy of the muscles of the forearm is a conspicuous 
nd almost constant symptom. Mono-articular chronic inflam- 
tion of the wrist-joint, with absence of any acute signs or 
symptoms, is almost safe to call tubercular in its origin, course, 
and consequences. As the disease, as a rule, is not limited, but 
involves the synovial membrane and ligamentous structures of 
‘all the bones which enter into the formation of this joint, the 
treatment must apply to all of these structures. Tntra-articular 
and parenchymatous injections of iodoform emulsion, w 
elded very satisfactory results in tubercular affections of 


mixture in contact with every portion of t 
carpal bones are, almost without exception, very much 
med, they can be penetrated with a small trocar without 
difficulty, and by doing so different portion 
reached at the same time, and the injection becomes parenchy- 
at 





and the other on the radial side of the joint. 
portico we a betapeninenindabe f° ann 
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Doublet’s method by adding two small transverse incisions at 
the lower end of the straight cuts, so that the incisions repre- 
sented two Ls with the transverse bars directed toward the 
dorsum. Two quadrangular flaps, formed by extending the 
two transverse incisions of Roux, represent the operation as 


camenie carp) tials Langan; ertuaor Knaus piles, ¢Ateeue ea radiate Dries d,potetor salar 
ieumants i 


practiced by Diirr and Erichsen. Fergusson’s method consists 
in uniting the two incisions of Doublet by a transverse cut about 
an ineh above the joint, 

Velpeau made a quadrangular flap with the base directed 
toward the hand. 





er adr Neue et ef ‘Three 
ele and two of pywmia, He 


ies of securing 1 satisfactory functional r 
his cases the functional results were highls 
Heuter, and Tangenbeck favored early re 
affections of the wrist-joint. 

Fahrenbach (Deetsche Zeitschrift f. Chir 
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Heft 1 and 2) reports twenty-eight cases from the clinic in Goet~ 
tingen, in which resection of the wrist was performed for tuber- 
cular disease, and proceeds to analyze them with a view to 
determining the value of the operation in its final curative effect, 
and in order more accurately to recognize the indication for 
resection of this joint. Konig’s method of resection for this 
joint is based upon the observation that the carpus is generally 
primarily attacked. Langenbeck’s dorsal incision on the radial 
side is made, after application of Esmarch’s bandage, and the 
joint opened on the radial side of the extensor tendon of the 
index finger. After drawing aside the tendons with retractors, 
the carpal bones are removed by means of a lange Volkmann 
spoon. Finally, all diseused soft tissues and portions of approx- 
imate bones, if affected, are removed, and the cavity irrigated, 
iodoformized, drained, and antiseptically dressed. The hand is 
maintained in a position of dorsal flexion, at first by the fixa- 
tion dressing, afterward by a suitable apparatus of steel and 
leather. Passive movements of the fingers are continued from 
‘the third to the sixth week. In twenty-two cases the whole 
carpus was removed in the manner above described, although 
the bones were not all affected. No deaths occurred from the 
operation ; recovery took place within a period varying from one 
month toa year. In five cases it was impossible to obtain in- 
formation subsequently to their discharge from the hospital. In 
sixteen cases 2 small fistula remained,—not, however, interfering 
with the use of the hand. Two of the patients died two and 
six months respectively after operation, in consequence of other 
tubercular affections. Secondary amputations 

sary, but smaller operations, such as curetting 

were resorted to in six cases before the 

‘The functional result was not perfect in av 

cases the use of the hand was nearly 

the patient could use his hand to w 

other diverse manual manipulations. 

ment of function was less satisfactory 





_as otherwise displacement of the resected « 
oceur. He maintains this position for six 
“a simple dorsal splint, from which the 
‘The results of resection of the wrist-join! 
en before antiseptic surgery came into 
- eases reported by Gurlt in 1865 only three 
three deaths two were caused by tuberculosis, 
Lister lost only two, and in these the cause 
connection whatever with the operation. The 





TUBERCULOSIS OF JOINTS OF UFFER EXTREMITY. 423 


has seldom proved satisfactory. Only in two-thirds of the cases 
did the hand become useful. In tuberculosis of the wrist-joint 
in which the iodoform injections have been thoroughly tried 
and have been found inefficient, resection of the entire wrist 
with the articular surfaces of the radius and ulna and the heads 
of the metacarpal bones should be done, as partial resection is 
very lixble to be followed by local recurrence. The functional 
result in many of these cases is excellent, even in persons some- 
what advanced in years. 

A man, 44 yeurs of age, the subject of typical tubereu- 
losis of the wrist-joint, came under my care at the Milwaukee 
Hospital, The clinical history did not reveal any hereditary 
tendency to tuberculosis in his family, and he was otherwise 
in excellent health, Patient can remember from boyhood the 
existence of a swelling in the palm, which, on flexion of the 
hand and fingers, would slip up under the annular ligament. 
‘The exact time when the present joint affection commenced 
he cannot reeall; for the last two years, however, the joint 
has been swollen, and he was unable to use the hand to any 
extent. The bone is now slightly flexed and fingers con- 
tracted; the whole joint uniformly swollen and adematous. 
Extension increases the pain. Operation, January 6, 1890: 
Straight dorsal incision. ‘Tendons were carefully separated over 
the centre of the joint, and kept out of the way by blunt 
retractors. All of the carpal bones and articular extremities of 
radius.and ulna, as well as every vestige of the inlected soft 
structures of the joint, were removed. After iodoformization of 
fee FT te the wound was sutured and dressed anti- 


1 nd ee in extended position for six 
which patient had good use of hand, | 
steadily for nearly a year, when he cot 
of a farmer. 
Spina Ventosa—The term spina “wentosa has been em- 
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most cases as a scrofulous affection of b 
tive in his treatment, giving preference 
diseased bone and removal of the inflam 


Bones,” 1828, p. 128), gives an excellent d 
mucroscopical appearances of central tubercular 
the bones of the hand and foot; “On eutt 

bone the shell of the tumor appears remarkabl 
is in some places no thicker than common 
part of the osseous parietes, indeed, is often ab 
the internal surface, which is lined by a deli 
small spicule and plates of bone sometimes p 
tents of the tumor consist of a sero-purulent matt 
with a substance not unlike gelatin in appearance.” 
ventosa the disease commences in the medulla of # 
is very correctly described a3 a tubercular osteom: 
process is rapid sequestration may take place, the 
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showing varying degrees of density, according to the extent with 
which it was affected by the disease. More frequently the 
process is slow, and the inflammation results in the formation 
of an extensive soft mass in the interior of the bone, which, 
however, as a rule, is more diffuse than is the ease in the 
epiphysial extremities of the larger long bones, The enlarge- 
ment of the bone; whieh often takes place to an enormous 
extent, is due to the expansion of the bone by the accumulating 
product of tubercular inflammation within and by new formation 
of bone externally from the periosteum. 

Renken (+ Die Osteomyelitis der Kleinen Réhrenknochen 
an den Hiinden u. Fassen serophuléser Kinder in ihrer Bezieh- 
ung zur Tuberculose.” Jahrb. f. Kinderheilkunde, B. xxv, 
S. 215) examined the inflammatory produet in the granulation 
tissue, removed by scraping, in five children suffering from 
spina ventosa, and found tubercle bacilli in all of them. Spina 
ventosa is a disease of infancy and childhood. Goetz (* Btude 
sur la spina ventosa.” T'/dse, Paris, 1877) hns tabulated thirty- 
five cases of spina ventosa, with a view to ascertain the age of 
patients suffering from this form of tuberculosis, with the 
following result -— 

to dyeurs, 2 
d4to Syn, , . 
Btolb year, © 6 ks AO 

He is of the opinion that the disease only affects the shaft 
of the long bones of the hand and of the foot, and always com- 
‘mences in the medulla, the bone becoming affected second: 

Unger (* Zur Pathologie und Therapie der 
Arch. f. Kinderheitlennde, 1889, Weft xi) ha: 
the last six years, the clinical histories of eig] 
treated, in the Jewish Hospital in Berlin 
ostitis tuberculosa of the shaft of long 1 
Of this number forty-five had not reac! 
the remaining patients were older, an 
tenth year, The oldest patient was 15. 





‘expanded by the increased intr 
‘rendered, at the same time, 80 osteopor¢ 
penetrated with the needle of an o1 
which is also used for injecting the emu 
the procedure is repeated the puncti 
different direction, so that gradually th 
focus is saturated with the antibacillary 
tion does not yield to this method o! 
communications already exist, the bone 
point where it is most superficial and w 
tures, such as tendons, large vessels, andn 
and, after incising and reflecting the 
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length of the focus is exposed by removing the external com- 
pact layer with a small chisel, when the tubercular product is 
carefully scraped out with a sharp spoon and the resulting 
cavity treated in the same manner as in operations for similar 
lesions on large bones,—iodoformization and packing with 
decalcified antiseptic bone-chips,—after which the periosteum 
is stitched over the packing and the external wound closed in 
the usual manner. Amputation can only come up for consid- 
eration if this operation prove a failure, or when one of the 
adjacent joints has become invaded. 


‘but at the present 
only a few. 

Age.—Tubercular | ‘inflammation 
more frequently in children than 
Disease.” Medical Times and G 
1869) fin 
of this number 62 per cent. occurred in 
years of age and 80 per cent. before the | 

Primary Location of Disease.—In this, 
joints, the disease may begin in the sy 

the bone; but, on account of the dee 
is not easy, during life, to determine the relati 
each. Kénig examined 15 museum specimens, 
the disease had a primary osseous origin in 8, 
7. Haberern (* Ueber Beckenabscesse bei G 
: Behandlung. ” Centralblatt f. Chirurgie, No. WB. 
found, in studying 132 cases of resection of the 
special reference to the location of osscous foci, that 
easeous foci were present in the acetabulum 31 tim 
19 times without sequestra; in 23 the foci were lo 
head or great trochanter of the femur 14 times with 
without necrosis. In 20 cases carious defects in the 
and neck of femur were so extensive that the exact 
the primary disease could not be ascertained. In 23 ¢ 
(428) 
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disease was probably of a primary synovial origin, Of 12 
cases examined by Watson Cheyne (British Medioal Journal, 
April 4, 1891), section showed primary osseous lesions in 5; in 
the rest it was somewhat doubtful as to whether the disease 
commenced in the synovial membrane, as he had not the oppor- 
tunity to examine the acetabulum in all instances. He is, how- 
ever, of the opinion that a primary osseous origin is more fre- 
quent in this than the knee-joint. Most authors agree that it 
commences more frequently in the acetabulum than the femur. 
In Haberern’s 80 cases of primary bone disease in this locality 
the acctabulum alone was the seat in 50, the femur alone in 
23, and both bones together in 7, In the femur the starting- 
point is most frequently in the neck, on the distal side of the 
epiphysial cartilage, the epiphysis itself being usually exempt. Tn 
the acetabulum it attacks the vicinity of the V-shaped cartilage. 
Tn the majority of cases the disease terminates in sequestration, 
caseous foci, without necrosed bone being comparatively rare. 
In Haberern’s 50 cases of primary acetabular disease, in 
31 sequestra were present, in 19 no necrosis, while in the femur 
sequestra were present in 14 and absent in 9, and in the 7 cases 
where both bones were affected necrosed bone was found in 6 
and absent only in 1. A primary focus in the neck of the femur 
grows in the direction of the epiphysial cartilage and toward the 
surface of the bone. When the disease reaches the synovial 
membrane the whole of the interior of the joint becomes rapidly 
involved. At the point of reflection of the synovial membrane 
it reaches the articular cartilage, which is affected from the sides 


‘tancously. The epiphysial cartilage is destr 
time, resulting often in complete epiphy 


extend into the joint, but remain extra 
the synovial membrane is apt to b 
progress of the disease. ‘The extensi 
constituents of the joint is brought 
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between the long head of the rectus femoris musele with the 
outer edge of the acetabulum and with the eapsular ligament, 
believing that the fascia of this muscle may take on the inflam- 
matory action, and the pain in this way be conveyed down the 
limb to the thigh. Te argues that we have an analogy to this 
in disease of the shoulder-joint, the pain in these cases often 
extending down the front of the arm 
to the insertion of the biceps. The 
different faulty positions of the limb, 
from slight flexion and rotation out- © 


tl 


hg. 6. —Coxrees, | 
STAG 


tine eras fined rn to 
ward, characteristic of the first stage to 
deformity attending or simulating ¢ 
also been extensively diseussed and vi 
F. Busch (“Ueber Coxitis.” 
No. 14, 1878) claims that the primary 
outward in coxitis are caused by tension of the ilio-femoral 
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taking off the pressure from the e 

takes place to prevent pes varus posit 

of the thigh upon the pelvis has 
pressure-point nearer the anterior porti 
acetabulum, which also aids in the din 

the limb is placed in a semi-flexed position. 
of the disease flexion is maintained by the ¢ 
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‘The second stage indicates the existence of beginning de- 
struction of the bony constituents of the joint attended by 
permanent deformity. The third stage is characterized by a 
position of the limb which characterizes partial or even complete 
dislocation of the hip in the direction of the dorsum of the ilium, 
The prolonged muscular contractions and traction of the short- 
ened anterior portion of the capsular ligament, combined with 
destruction of bone by the tabercular inflammation and pressure 
atrophy, lead to this result. 


eg Ey Pr gan 

If separation of the head (epiphysiolysis) take place, or if 
the neck of the bone is extensively destroyed, the limb may 
rotate outward, and the conditions then presented resemble a 
fracture of the neck of the femur. 


Fro. 71 Tens ov Panvis axo Cunvixe oy StOMe wriex Avimerm 
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One of the earliest and most significant symptoms of coxitis 
is an inability on the part of the patient to extend igh 
and the failure on the part of the surgeon to co: 
without the use of an anwsthetic to the ex 
perfect relaxation of the muscles, 
Aggravation of pain by pressure again 


passive motion of the joint, is au carat and ea symptom. 
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TREATMENT, 

Extension and Fixation.—Benj. C. Brodie (“ Diseases of 
the Joints,” p. 139. London, 1850) gave extension a trial, but 
the means employed were so imperfect that the method could 
not be satisfactorily carried out. “In some cases where, the 
disease being in an advanced stage, there seemed reason to 
apprehend a displacement of the head of the femur, with a 
retruction of the limb, I have endeavored to prevent it by the 
application of a moderate but constant extending force, For 
this purpose a leather strap was applied above the condyles of 
the femur, having a string attached to it, passing over a pulley, 


Fig. T2—-Exrexaion ny Wasgarr ax PULLEY. 


fixed, at a moderate height, to the lower end of the bedstead, 
and supporting a light weight, the pelvis being at the same time 
fixed bya strap to the cathe or blog! end of the L. 


inclined to think that it was ar saihe 
the museles, which tended to draw the li 
it almost always happened. that some 

the experiment being fully and fairly t 
ture to say respecting it is, that it ma 
cases, to give this mode of treatment 

of extension, in the treatment of inf 
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to age of the patient and the degree of contraction and sense 
of relief. A good rule is, to rely on the sensation of the patient 
in the matter of weight, commencing with a light weight and 
increasing it gradually until pain is relieved, when it ean be. 
said that extension has been carried to the point of comfort. 
Extension by the different Ikinds of 
walling splints cannot be relied 
upon in cases in which this method 


Wig, %—SATREH Lone WieserrNe 1D. 6 —VOLKMANN'S SPLINT AvPEEED, 


of treatment is indicated. Auto-extension, a8 advised by 
Hutchinson, is an exccedingly valuable aid to the treatment 
during the carly stage of the disease, before much contraction 
has tiken place; also as a means of continuing this principle of 
treatment after extension by weight and | vy has been diseon- 
tinued, and during the treatment after resection of the hip-joint. 
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were suspected; in the second it was searched for after the 
abscess was opened. In both a minute sinus was found leading 
through the front of the neck into a cavity. The channel was 
enlarged by gouging away a little bone from the outer side and 
the sequestrum removed. In both the capsule was seen lifted 
up by the abscess; in the first it was accidentally opened by a 
slip of the knife; in the second it was intentionally pricked, 
and in both cases a few drops of clear fluid escaped. Both 
sequestra involved the epiphysial aspect of the neck, and in the 
first case the piece of bone was of considerable size. In the 
first ease, operated on in 1887, the wound was stuffed and 
drained. Tn the second, operated on in May, 1889, according 
to the method introduced by Mr. Barker, the large abscess, after 
being scraped out, was sewn up, and this was followed by 
primary union. At the time the report was made the elder 
patient, a boy aged 7, had a perfectly useful joint, possessing 
all the normal movements, and, moreover, there was no shorten- 
ing and no irregular growth. The other, the first operated on, 
had # limb of normal length, but the joint was fixed. At the 
same time Watson Cheyne (idid., p. 1073) reported three cases 
of tuberculosis of the neck of the femur in which sequestra 
were removed from the usual situation below and just outside 
the epiphysial line without any suppuration being present. The 
diagnosis was made first by excluding acetabular disease by 
rectal examination, next by thickening about the trochanter and 
neck of the femur implying bone disease, and, thirdly, by 
thickening of the capsule implying communication with the 
joint. Ina fourth case absence of thickening of the capsule 
showed that the disease in the bone did not communicate with 
the joint, and, therefore, did not involve the surface of the bone, 
and consequently an incision was made over the outer side of 
the trochanter and a channel scooped out along the neck of the 
femur till a caseous mass was found just outside the epiphysial 
cartilage. The case made an excellent recovery. A similar case 
from Volkmann’s clinic was previously alluded to, (Fig. 20.) 
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been actually performed with some degree of advantage, and T 
do not doubt that circumstances may occur to make it worth 
while to have recourse to it; but it is to be observed, at the 
same time, that all that can be thus accomplished is the removal 
of one portion of the discase, and that it is the largest portion 
of it, in the bone of the pelvis, which is necessarily allowed to 
remain, The operation cannot be performed without a certain 
degree of local disturbance and more or less loss of blood, and, 
taking all these things into consideration, I conceive that we 
should not recommend it except where some very unequivocal 
advantage may be expected from it.” ; 

. Since the time this was written a radical change of opinion 
in reference to the propricty of operative interference in hip 
disease has taken place. The operation is now almost univer- 
sally sanctioned in all cases where mere expectant treatment, 
such as extension, fixation, and parenchymatous and intra- 
articular injections have failed to arrest the progress of the 
disease, and the general condition of the patient furnishes no 
contra-indication. 

RESECTION OF HIP-JOINT. 

History.—Remoyal of the necrotic head of the femur was 
made by a surgeon, according to Schlichting, in 1742 (* Philo- 
sophical Transactions,” 1742); by Vogel (*Observ. Chirurg.,” 
1771), Hoffman (* Vom Scharbocke,” 1782), Ohle (Schmidt's 
Jahybiicher, B. xi, p. 116), Schmalz, and Hedenus (* De Femor. 
Amp.,” 1816, p. 65), but the first typical resection was made 
by Anthony White, in 1815 (Cooper's “Surgical Dictionary,” 
seventh edition, p, 272). Mr. White’s case of resection of the 
hip-joint presents more than ordinary interest, and deserves 
to be fully recorded here: “John West, a twin of delicate 
make, was born and resided in Westminster. When between 
4and 5 years old he suffered from scrofiulous inflammation in 
the left hip-joint, which passed through the stages of elongation, 
dislocation, and subsequent retraction, and the femur was 
finally lodged in a very hig position, on the dorsum of the 











four to five inches below trochanter,—White, Langenbeck, 
and others. A similar, slightly-curved incision, but parallel 
to posterior margin of trochanter major, devised by Sayre. 
A similar incision, but somewhat more curved, was made 
by Jager and Textor in front of the trochanter major, while 
Chassaignac and Ure made the curve behind. ‘Tyansverse 
incision in the line of the neck of the femur dividing the 
ilineus, sartorius, rectus, and tensor fascise was recommended by 
Roser, Tt was the intention of Roser to preserve the trochanter 
major, This incision was adopted by Maisonneuve and 
Esmarch. J. 1H. Heylelder combined a short transverse with 
a long, slightly-eurved, longitudinal incision. Textor recom- 
mended two long longitudinal incisions, one in front and the 
other behind the great trochanter, uniting them above, at the 
middle of the upper margin of the great trochanter,  Jiiger 
and Ried made a similar flap, but with a more acute angle. 
Sédillot and Jones made a semicircular flap, with the base 
directed downward ; Velpeau 2 similar flap, but with the base 
in the opposite direction, Roux and Perey recommended a 
quadrangular flap, with base dirceted upward. The incisions 
that are now most in use are; The straight anterior, straight 
over trochanter major, or along its posterior border, and slightly 
curved incision, with concavity directed toward trochanter 
major. 

Modern Operative Technique—Konig’s operation of ex- 
cision of the hip-joint has been fully described in the chapter 
on “ Resection.” (See Fig, 34.) It is an operation that yields 
excellent results. In the same place was described an operation 
which is destined, in the near future, to supersede the opera- 
tions now usually practiced, and is best adapted for all cases in 
which it is not deemed necessary to make a typical resection. 
Tu this operation temporury resection of the trochanter major 
is made, and thus an important part of the upper portion 
of the femur, seldom the scat of disease, is preserved, and the 


the trochanter, in the long axis of the bone, and terminating 
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Schede ( Ueber Methodik und Nachbehandlung der Haft 
gelenk resection.” Verh. der Deutschen Gesellschaft f. Chirurgie, 
1878) in 1878 described his method of resection of the hip-joint 
by an anterior incision and the 
decapitation of the head of the 
fomur,—an operition which in 
his hands yielded excellent fane- 
tional results, It was generally 
believed, at that time, that the 
removal of the head of the femur 
alone would result in ankylosis, 
but Schede’s cases demonstrated 
that this fear is not based on 
facts. In the discussion of 
Schede’s paper, Hueter spoke in 
favor of the anterior incision, only 
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he deviated from Schede’s method by making the incision on the 
outer side of the sartorius muscle, at a point near the neck of 
the femur. Langenbeck laid it down as a rule that if the head 
alone was affected decapitation should be done and all inteet 
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seventy were done for caries, 

sity of continuing extension by 

two years, during the night, after th 
vent unnecessary shortening of the 
weight applied varies from twelve to 
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limb is placed in abducted position. In case the wound heals 
by primary intention, the patient is allowed to leave his bed at 
the end of eight days. Pussive motion is advised at the end of 
three or four weeks, The child is allowed to walk with the 
assistance of a walking stool devised by Volkmann (sce p. 375), 
as he considers this preferable to crutches. He is opposed to 
plaster-of-Paris dressings aud Taylor’s apparatus, I have been 
in the habit of following Volkmann’s advice until the wound 
ix healed, after which I allow the patients to walk on crutches, 
the limb suspended by Hutchinson’s method, and extension by 
weight and pulley during the night, and the results have been 
such that 1 can strongly recommend this plan of treatment. 

Partial Resection of Head of Femur—Bardenheuer (“ Re- | 
section der Huftgelenkspfanne u. partielle Resection des Ober- 
schenkel Koples.” Archiv f. klin. Chir., xlii, p. 375) advocates 
partial resection of the head of the femur in cases requiring ex- 
cision for tubercular affections, and in which # part of this por- 
tion of the bone can be saved. He makes the external incision 
pirallel to the anterior border of the trochanter major from ten 
to fifteen centimetres in length, extending at least ten centimetres 
above the trochanter. At the lower end of’ the incision he at 
once works his way down to the bone, separates the periosteum 
from the femur, and enters the joint by following the anterior 
surface of the neck of the femur, The capsule is then lifted 
off with the elevator, or cut through with knife or scissors. 
As soon as the joint is freely opened, the limb is strongly 
rotated ontward so as to dislocate the bone in a forward 
direction. The affected portion of bone can now be removed,— 
a process which Bardenheuer calls concentric reseotion, The 
capsule is extirpated, and if the acetabulum is affected it is 
cleared out with a sharp spoon. During the operation the limb 
is changed in position so as to render all parts of the joint 
accessible, He reports a number of successful cases operated 
on by this method. 

Proper mechanical treatment, after partial resection of the 
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time the report was made,—eighteen months to ten years after 
operation,—in 4 fistula existed, and only in 9 was the wound 
permanently healed. 

Elben (Ueber die Gebrauchsfiihigkeit der Extremitat 
nach der Resection im Hiufltgelenk.” Dissertation, Wiirzburg, 
1878) studied the final functional result in sixty-one cases of 
resection of the hip-joint. In five of these eases the limb was 





Fig. 8_—Rraxcriox oy HirJorxy Foun Fra. 82—Reecrtow oy Hav Jorwe Tw xiv: 
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useless, Fifteen patients could walk aided by mechanical sup- 
port, and forty-one had good use of the limb and could walk 
without assistance. 

‘The more conservative operations on the hip-joint, in the 
operative treatment of tubercular affections, that are now grad- 
ually displacing typical resection will yield more satisfactory 
functional results, while the thoroughness with which osseous 





Tn 114 museum specimens 
primarily osseous, 33 synovial, ¢ 
that, in his own experience, the two { 
frequent in youth, but in the aged 
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Cheyne (British Medical Journal, April 4, 1891), 16 were found 
to be synovial, 5 very probably synovial, 2 doubtful, and 20 
osseons. In only 2 of the osseous cases were multiple foci 
present; in all the rest only one focus was found. Sequestration 
was found only in 7 of the osseous cases, In the osseous form 





Pio, %—TUDENCULAN OsrnoMYELITIS ov INTREXAL CoxDYik oF Prva, 


of knee-joint tuberculosis the primary disease in the bone attacks 
most frequently the epiphysis itself. The extension of the 
disease beyond the epiphysial line is unusually rare, 

The internal condyle of the femur is most frequently 
affected, then the head of the tibia, and Teast in frequeney the 
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patella. Kummer (“L’extirpation totale de la rotule.” Revue 
Suisse Rom., No. 11, 1889) reports a case of extirpation of the 
patella for primary tuberculosis of this bone, The patient was 
25 years of age, who for three years had suffered from abscess 
in the region of the patella, followed by permanent fistulous 


immediately wnderneath the art 
the joint is an eatly occurrence. Th 
he has observed primary tuberculosis of the 
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the opinion that erasion or arthrectomy will only succeed in 
children ; in adults this procedure is followed by local relapses. 
Neuber (‘‘ Ueber Hiift-und Kniegelenk resectionen.” Verh. der 
Deutschen Gesellschaft f. Chirurgie, 1884) exposes the patella 
and knee-joint by an anterior curved incision, with the base 
directed upward. 

The articular ends of the femur and tibia are sawn off, as 
well as the under surface of the patella. The anterior surface 
of the lower end of the femur and 
upper end of tibia are also sawn off 
sufficiently far so that the space cor- 
responds with the under resected sur- 
face of the patella. After extirpation 


} | 


: 
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Fig. §9,—OLLiEH's INCISION, Fra, 0 MAacrszte's ANTERIOR 

of the capsule the soft tissues in the popliteal space are stitched 
to the posterior surface of the tibia and the condyles of the 
femur. The tibia and femur are brought in apposition and 
fastened together with two nails. The patella is nailed to the 
vivified surfaces of the tibia and femur, and the cutancous flap 
replaced and sutured. Drainage is established at the most 
dependent point of the wound by suturing the skin to the deep 
para-articular tissues. 
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miles daily without any inconvenience, and with only a slight 
limp. 

Direct Fiwation of Resected Ends—In order to obtain 
bony union in good position and in the shortest possible space 
of time, surgeons have resorted for some time to direct fixation 
of the resected ends by suturing or nailing them together. 

The objects of this procedure are to secure accurate and 


Pao: Ge PN ean Rasnctios OF The Raed taryan) eT 
uninterrupted coaptation of the sawn surfaces and to effect 
perfect immobilization. 

The importance of preserving the epiphysial cartilages in 
resection of the knee-jomt in children has been repeatedly 
referred to. The removal of one or even both epiphysial 
cartilages of the.knee-joint in young children is sure to result 
in great shortening of the limb. The tibia and femur have 
been fastened together by nails of iron, steel, ivory, or bone, 
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plaster-of-Paris splint or a posterior suspension splint, accurate 
upposition of the sawn surfaces and perfect immobilization of 
the limb are maintained almost to perfection, rendering the use 
of fixation nails or sutures unnecessary, The use of proper 
mechanical support should not be dispensed with until the re- 
seeted ends have been united by an osseous callus, which will 
require, according to the age and general condition of the patient, 
from six weeks to three months. 

Teory Joint—At the Berlin Tnternational Medical Con- 
gress, Gluck (* Die Invaginations Methode der Osteo-arthro- 
plastik.” Beri. klin. Wochenschrift, No. 32, 1890) read a 
paper and gave several demonstrations of a method of his own 
device, by whieh he claims that it is possible 
to implant successfully, between the resected 
ends, not only portions of bone, but even 
whole joints. Among others, be showed « 
patient whose knee-joint had been excised 
and an ivory joint inserted. The wound had 
completely healed, and the patient was ca- 
pable of flexing and extending the joint 
through an angle of nearly forty-five degrees 
without any pain or serious inconvenience. Fie, &—finecx's 
When the ends of the bones have been sawn 
off in the nsun] manner, the medullary cavity is seraped out for 
a certain distance, and a plug of the shape indicated in Fig. 93 
is inserted and firmly fixed in its place. Tt is perforated, so as 
to allow the surrounding living tissues to find access into its 
interior. The bone on the opposite side is similarly hollowed 
out and the same kind of a plug inserted into its interior; the 
two are then united in such a manner that the two pieces of 
ivory work upon one another like a hinge. It was generally 
predicted at the time that the results claimed hy Gluck would 
not turn ont favorably in the end. This proved to be the ease, 
Tn the eases in which the wound healed by primary intention 
over the forcign body, this was removed later by absorption 
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during the service of Maas, from 1877 to 1886, Subsequent 
treatment by amputation became necessary in thirteen cases. 

Ollier (“Sur la resection du Genou.” Bull. de 1” Acad= 
emie, No. 20, 1889) calls attention, in this paper, to the fact 
that resection of the knee-joint is not popular in France at the 
present time, as some surgeons in that country do not resort to 
it even now. He performed the operation up to the year 1870 
seventeen times, and al! patients but one died. Since the intro- * 
duction of antiseptic surgery his mortality has been reduced to 
10 per cent. He has now performed the operation fifty-six 
times, and in the last series of thirty consecutive cases since 
1866 only three deaths occurred, and of these only one was 
caused by the operation (shock). The remaining two deaths 
supervened sixty-three days and seven months after the operation. 
Since 1884 he applics only one dressing, which is allowed to 
remain from forty to filly days, when bony consolidation was 
found complete. He uses Neuber’s drains, and sutures the 
wound. He advises the use of a fixation dressing until bony 
union is sufficiently firm to support the weight of the body and 
to prevent angular deformity, 

Hitzegrad (“Mittheilungen aus der chirurgischen Klinik 
zu Kiel,” B. iv) gives us the final results after resection of the 
knee-joint done at Kiel since the introduction of the antiseptic 
method of treating wounds and the elastic tourniquet. From 
the results obtained in 115 cases of complete or typical resection 
of this joint, the author comes to the conclusion that resection 
should be upheld, when done antiseptically and with the Esmarch 
bandage. Seventy-three per cent. of the severe cases were cured 
in an average of eighty-five days, and 21 per cent. of the patients 
dismissed as more or less completely cured had a good use of 
the limb after five years and a half. Of Boeckcl’s 58 cases, 55 
were cured and 3 died. Of 47 typical resections, 44 recovered 
and 3 died. In the remaining cases arthrectomy was made, and 
all of these recovered. e s typical resection 
which recovered from the UpreaBoRe 3 were subjected later to 
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As to shortening, it is necessary to distinguish between 
eases where the epiphysial line is preserved and where it is uot. 
Hoffa (Archiv f. iedin, Chirurgie, B. xxxii, Heft 4) observed that, 
in the cases which he reported from the clinic in Wiirzburg, 
the removal of both epiphysial lines in children show that at the 
end of ten years the shortening may amount to twenty-five and 
one-half centimetres, while in another case it amounted in two 
years to ten centimetres. 

The shortening, in most of the cases, corresponded to the 
time elapsed. Where only one epiphysial line is 
there is still shortening, though less. Loss of the femoral line 
showed seventeen centimetres shortening in six years, and seven 
centimetres in one and one-half years. Two cases of like dura- 
tion, affecting the tibial line, showed fifteen and one-half and six 
centimetres, respectively, The cases in which the epiphysial 
lines are preserved do not show a gradually increasing shorten- 
ing as strongly as when the epiphysial cartilages are included in 
the resection, It amounted, in one of Hofli’s cases, at the end 
of six years, to thirteen and one-half contimetres; in others, even 
older cases, it was much less, and up to the end of two years it 
never exceeded five centimetres. To save the epiphysial line, 
Konig’s rule is valuable; “Saw off inside the extent of the 
cartilage.” After this, any remaining morbid deposit must be 
seraped and chiseled out, (Fig. 92.) Cavities made on the 
surface of the resected ends should be packed with chips of 
decalcified, iodoformized bone. as was done in the following 
easez— 

Tuberculosis of KneesJoint; Resection ; Recovery, with 
Useful Ankylosed Limb—M. 1, a strong, healthy-appearing 
female, 26 years of age, with no family history of tuberculosis, 
has for the past eight years suffered from knee-joint trouble. 
One year ago a layman undertook to effect a cure. This trent- 
ment was followed by an acute synovitis, which, after four 
months’ rest in bed, subsided so that the patient was able to get 
around again. A second attack occurred during the past 








copii 


on crutches. This she refused to do until two weeks later, | 
when, to her surprise, she could bear her weight on the limb | 
without any pain or inconvenience. 

.—Arthrectomy or, better, synovectomy was 
first performed for tuberculosis of the knee-joint. In primary 
tuberculosis of the synovial membrane this is the openition par 
excellenee. Anatomically, the knee-joint presents the most 
favorable conditions for this operation ; from a pathological point 
it is not often indicated, as primary synovial tuberculosis of this 
joint is much less frequent than the osseous form, Arthree- 
tomy and atypical resection combined are the procedures most 
frequently applicable, as extirpation of the capsule must always 
be combined with the intra-articular removal of osscous foci 
in the condyles of the femur or head of tibia. 

Volkmann (“ Die Arthrectomice am Knie.” Centralblatt f. 
Chirurgie, No. 9, 1885) urged the substitution of extirpation of 
the synovial sac for typical resection, on account of the bad 
fimetional results—shortening and angular deformity—which so 
often follow the latter operation. THe commences the operation 
by making a short transverse incision, and opening the joint for 
inspection and digital exploration. If) upon such examination, 
a complete arthrectomy is deemed necessary, he divides the pa- 
tella transversely. If the upper recess is much affected, he ad- 
vises the formation of a flap with base directed upward, in order 
to secure a more free access to the joint. He docs not use 
Esmarch’s constrictor, as he claims that in bloodless operations it 
is not as easy to distinguish between healthy and diseased tissue. 
He places great stress upon the thoroughness with which the 
operation should be done. Osscous foci are attacked from the 
articular surfaces of the bone, By this operation joints are often 
ankylosed, but the limbs are useful and not shortened. 

Mandry (“Zur Frage der Arthrectomie des Kniegelenks 
bei Kindern.” Bruns’ Beitréige zur klinischen Chirurgie, iii, 
Heft 2, 1887) reports seven cases of arthrectomy of knee-joint 
for tuberculosis in children. In six of these cases, recovery, 
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parents, and with no family history of tuberculosis, admitted to 
the Milwaukee Hospital March 10, 1890, for an affection of 
the kneejoint, which developed after an injury six months ago. 
At present the joint is uniformly enlarged, painless and doughy 
on palpation. A typical arthrectomy was made on the same 
day and the primary depot of infection found in the intra-con- 
dyloid notch, where limited sequestration had occurred. When 
this depot was removed there remained a cavity the size of a 
hazel-nut, which was packed with decalcified bone-chips. Re- 
covery was retarded by an aeute attack of catarrhal icterus, 
which developed the second.day after the operation and lasted 
about a week. Some suppuration occurred in the superficial 
incision, which had completely healed by the end of the twelfth 
week. No shortening of limb. Motion in joint at first limited, 
but gradually increased by active and passive motion and 
m . 
Tsrael (‘Zwei Fille von Arthrectomia synovialis des Knie- 
gelenks mit erhaltener Beweglichkeit.” Berl. Klin, Wochen- 
schrift, No. 5, 1889) reports two cases of synovial arthrectomy 
of the Ineesjoint in patients, aged respectively 89 and 11 years, 
with excellent functional results. In the first case the knee- 
joint was opened by a vertical incision through the patella; in 
the second case the interior of the joint was made accessible by 
sawing through the tuberosity of the tibia in an upward and 
backward direction, after which the wedge-shaped piece of bone 
with the tendon of the patella attached was reflected in an up- 
ward direction. After extirpation of the diseased parts, the 
piece of bone, temporarily resected, was replaced and fastened 
with a nail. Tn this case not only the synovial membrane, but 
the entire capsule, i 

were removed, and yet the fanetional e was excellent, the 
patient being able to flex the leg at a right angle with the 
thigh. When the synov ¢ je 

affected Zesas (Contr . 28, 1886) advises 
that the large popliteal -yeinsls should be laid bate as fir as the 
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granulation masses extend; they can then be held aside until all 
the diseased tissue has been thoroughly removed. In very bad 
cases the vessels are to be approached from the popliteal space, 
and then drawn back out of the way until the capsule has been 
removed. In several cases of arthrectomy of the knee-joint in 
young adults, where I had to remove the entire capsule, the 
patients recovered with limited motion of the joint. 


CHAPTER XXXVIL 
Tousencttosis or AnkteJoint anp Tansvs. 


Treexcutosts of the ankle-joint and tarsus have much in 
common, as the disease is very prone to extend from the for- 
mer to the latter, and vice versd, while the etiological factors in 
the causation of the disease in both localities are identical. 

Primary Location of Disease—Tuberculosis of the foot 
occurs most frequently in the parts which transmit the weight 
of the body to the ground, namely, the ankle-joint, os calcis, 
head of astragalus, the tarsal bones, and the proximate end of 
the first metatarsal bone. 


Fin. M.—SArrrAL Bxctrox oy Ox Carce Naturalslae, (Krawse,) 
acc mii He YU ATOR shes vere} erorion twa yt Vth rw 


Minch states that in 28 cases, where the ankle-joint alone 
was affected, the disease was primarily synovial in 23, the lower 
end of the tibia in 1, and the astragalus in 4. Erasmus, on the 
other hand, found in 11 eases that only 2 were primarily syno- 
vial, in 3: sequestra were present. and in 6 there were caseous 
deposits in one of the articulating bones. 


Cheyne is of the opinion that in the ankle-joint primary 
synovial disease is much more common than primary osseous 
disease, and that the osseous form begins most frequently in the 
astragalus, and next in frequency comes the upper part of the 

(473) 
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History of Operation — 
ankle-joint has undergone 
operation was first practiced. 
compound fracture has been i 
Read, Weber, and Sédillot, bnt the 
of this joint was made by Moreau in 





fibula, cach terminating | @ little below the ‘ 
Moreau advises two incisions, three inches or more in le 
Pasion posterior edge of the tibia and fibula, from their ine 
ferior extremities upward, and then two transverse cuts from 
the lower ends of these, in a direction forward, as far as the 
tendon of the tibialis anticus on the tibial, and that of the pero- 
neus fertius on the fibular side. The flaps thus formed having 
been raised, the bones of the leg are exposed and divided, by 
means of the saw or pliers, as high as may seem necessary, after 
which the separation of the ligamentous connection is easily 
effected. Jager made the transverse cuts a little longer, and, if 
necessary, on each side of the long cut. Velpeau and Gue- 
pratte gave to the lower end of the long incisions a semilunar 
shape by following the margins of the malleoli forward. 

J.¥. Heyfelder and Sédillot opened the joint freely in front 
by a transverse incision, which also severed the extensor ten- 
dons, while Hussey made « semilunar flap on the same side with 
the base directed upward. 

O. Heyfelder does not believe that it is necessary to divide 
the extensor tendons, which he claims can be held out of place 
by retmetors during the removal of the joint. 

A posterior transverse incision with division of the tendo 
Achillis was practiced by Wakley and Textor. Pelikan divided 
the tibia and astragalus obliquely, so that the sawn surfaces 
should overlap each other. 

Modern Operation—About thirty-five kinds of incisions 
have been devised by different surgeons for resection of the 
ankle-joint, which sho conclusively that none of them fully 


answer the purpose, I is impossible to devise any one incision 
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of the tendo Achillis. If necessary, the lateral ligaments are 
divided with a blunt-pointed bistoury, and the diseased bones 
and capsule removed with chisel, sharp spoon, and scissors. 
The tendo Achillis is separately sutured before the external 
wound is united. 

Hueter (“Ueber Resection des Fussgelenks mit yorderem 
Querselmitt.” Archiv f. klin. Chirurgie, Bo xxvi, 8. 812) ob- 
served so many relapses in his operations on the ankle-joint for 
tubercular affections by Langenbeck’s method that le devised 
a more direct route into the joint. 

He makes an anterior transverse incision by cutting from 
the posterior border of the internal malleolus around the tip and 
across the ankle in front, to a point on the posterior margin of 
the external malleolus corresponding with « point opposite, 
where the incision was commenced on the inner side. The 
superficial peroucal is divided by the incision, After dividing 
carefully the deep fascia, the operator looks for the tendon of 
the anterior tibial muscle, which is transfixed with a strong cat- 
gut thread, to which the needle remains attached. The tendon 
of the extensor pollicis is dealt with in the same manner. By 
making traction on both catgut threads the tendous are separated 
sufficiently to find the anterior tibial artery, which is divided 
between two ligatures. The veins are similarly ligated and 
divided. The nervus peronens profundus is divided as well as 
the tendons of the extensor communis, which is also fixed with 
a ligature and cut below. The anterior wall of the capsule of 
the joint is now divided transversely, and, while the foot is 
strongly flexed toward plantar surface, the talo-fi 
fibular on the outer: 
are put on the strete! 

done with 
nerve are 


wound closed. — d . 
Kénig’s (Ueber die Operationsmethode des Verfassers bel 





‘the lower end of the tibia. The rem 
“sometimes quite difficult, but can 
bo peer surface of the astragalus 
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is removed with the chisel. If the whole bone is affected, or if 
disease has extended to joint between it and caleaneus, the whole 
bone is extirpated. The synovial membrane must be thoroughly 
extirpated with dissecting forceps and scissors. ‘The most diffi- 
cult part to remove is the posterior duplicature of the capsule, 

extending from the posterior margin of the tibia to the talus; 

this part of the operation is greatly facilitated by extension and 
flexion of the foot. After disinfection and iodoformization of 
the joint a drain is inserted into each lower angle of the wounds, 
and the balance is sutured. The foot maintains now its own 
position, especially if what remain of the malleoli is pressed 
toward the joint, A copious Lister dressing is applied, and the 
limb placed in an elevated position for at least twelve hours. 
After the wounds have healed, no apparatus is required to 
prevent deformity, as the foot is kept in normal position 
without any mechanical support. 

Ebert (“ Ueber Resection des Talo-cruralgetenkes mit dor 
salem Lappenschnitt.” Dissertation, Greifswald, 1889) de- 
scribes Helferich’s new operation for resection of the ankle- 
joint and reports three cases operated upon by this method. 
The ankle-joint is exposed anteriorly after the reflection of a 
short dorsal flap. A transverse incision is made across the dor- 
sum of the foot down to the bonc at a point ora little above 

+ Lisfrane’s joint, and from the ends of this incision another in- 
cision is made on each side of the malleoli, The flap, including 
fascia, tendons, nerves, and vessels, is detached from the bones 
and reflected upward; while the foot is forcibly extended the 
matlleoli on exch side are cleared and the lower end of the tibia 
and fibula resected. After this, as much of the tarsal bones as 
may appear necessary is removed, and, if required, a portion of 
the ends of the metatarsal bones, If ankylosis appear desirable, 
bone sutures are advised. Tendons are not sutured. The 
healing and functional result in the three cases were satisfactory. 

Schmidt (“ Vorderer und hinterer Lingschnitt zur Aus- 
fuhrung der Arthrectomia synovialis am Talocruralgelenk,” 
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completion of the arthrectomy. This was done successfully in a 
child 7 years of age. 

Busch (‘Eine neue Methode zur Resection oder dem 
Evidement des Fussgelenkes bei fungéser Entaiindung.” Cons 
tralblatt f. Chirurgie, No. 41, 1882) has devised an incision by 
which the ankle-joint is freely exposed by an osteoplastic resee- 
tion of the os calcis. He carries the incision from the external 
surface of one malleolus to the other by cutting down and 
across as far as the sole of the foot, and in front of the tuber- 
osity of the os calcis, then curving slightly backward and upward 
to the external malleolus to a point opposite to where the incis- 
ion was started. The tendons, vessels, and nerves are carefully 
avoided, but as soon as the os caleis is reached the cut is made 
to the bone. The tendons, vessels, and nerves in the groove 
behind the malleolus on each side are carefully lifted out with 
an elevator, and kept out of the way with retractors, while 
the os calcis is sawn from the anterior border of the tuberosity 
in an oblique direction upward and backward, toward the pos 
terior articular surface of the astragalus, After dividing the 
posterior wall of the capsule, the ankle is freely opened. If 
necessary, the astragalus can be remoyed, and osseous foci in 
the lower end of the tibia and fibula can now be removed. 
If the os calcis is healthy, the bone is replaced after complete 
removal of the synovial membrane, and united with two metallic 
sutures. 

Schmid-Monnard (“Ueber Pathologie und Prognose der 
Gelenktuberculose, insbesondere des Fusses.” Kiel, 1888) re- 
ports nine cases of resection of the ankle-joint for tuberculosis 
from Neuber's clinic. One patient succumbed to intestinal 
tuberculosis twenty-two months after the operation ; the remain- 
ing number recovered, and remained well two and a half to 
three and three-quarter years after operation, —the time the re- 
port was made. The functional resi was execllent, and 


the ankle-joint for tuberculosis, a hich number 70.6 per cent. 
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successful ; in the third, Syme's amputation had to be performed 
one year later, for return of the disease, 

Lauenstein (Ein einfucher Weg, das Fussgelenk freizu- 
legen.” Arch. f. klin. Chirurgie, B. xl, Heft 4) makes the state- 
ment that not less than thirty-three methods of resceting this 
joint have been devised. His method consists in doing as little 
violence to the important soft tissues surrounding the joint as 
possible, and yet securing free access to the joint, 

Fig. 100 shows the location and extent of the external 


Fig. 100.-LAUnserans's OPEnATION. EXTERNAL [xcrstoN. 


incision, The soft tissues on cach side of the lower end of the 
fibula are carefully separated. and after division of the ligament 
on the outside, in front and behind the join 
cated by placing the foot in equinus posi 


Fig. 101, and, while the soft os are ke Panis way by 
blunt retractors, the arthrector poset ean be readily 
made. 

The functional result alter a successful resection of the 
ankle-joint is usually tory, an often 4 almost perfect. The 





articular surface of the tibin, and eo 
tragalus through # linear incision beh’ 
The primary depots were found to be 
the disease had extended to the 

After removal of these depots two cay 





size of a marble and the other half that size. These were filled 
with decalcified bone-chips and the bones brought into appo- 
sition; incision closed; foot placed on a rectangular splint and 
retained by plaster-ofParis splint. On the third day a change 
of dressing was necessitated because of saturation with bloody 
serum, Seventeen days subsequently the sutures were removed ; 
union complete, except at the points of drainage. With the 
exception of the formation of a small connective-tissue abscess 
on the inner side of the tendo Achillis, recovery was uninter- 
rupted; patient walked on crutches at the end of the second 
month, and left the hospital two weeks later greatly improved 
in general health, with good motion of the ankle-joint, The 
ultimate functional result in this case was almost perfect, 
Arthrectomy.—The anatomical structure and the surround- 
ings of this joint are not well adapted for arthrectomy without 
vemoval of some of the bony structures which enter into the 
formation of the joint, It has, therefore, been found difficult to 
devise incisions which would enable the surgeon to extirpate 
the soft structures of the joint without interfering with the 
articular ends. One of the best incisions, so far devised, for 
reaching every portion of the ankle-joint without injury to im- 
portant soft parts and without implicating the bony struetures, 
is the one deserlbed by Kocher (Archiv f. klinische Chirurgie, 
B. xxxiv, Heft 2) in 1883. The foot being held at its normal 
right angle. an incision is made from the tendo Achillis, with a 
slight downward curve over the tip of the external malleolus to 
the extensor tendons. After dividing skin and fascia, the 
peroneal tendons are exposed, tied with two loops, and divided 
between. This last tut also opens the external portion of the 
ankle-joint. The ligament attachments to talus and calcaneus 
are then severed, and the joint-capsule dissected from the ante- 
rior and posterior side of the tibial joint-surface as fier toward the 
internal malleolus as pos: ‘The foot can now be readily dis- 
located inward, care being taken not to break off the tip of the 
internal malleolus. In this position of the foot the whole of 





muscles of the foot, dividing all 
cluding the tendons of the peroneal _ 
malleolus is now cut through with | 
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corresponding with the horizontal fissure of the joint. If the 
joint has been rendered loose by the disease, it is now easy to 
tum the foot inward sufficiently to expose fully its interior; if 
this is not the case a vertical incision is made through the soft 
tissues, ulong the anterior border of the externul mallechis. 
After extirpation of the eapsule the divided tendons are sutured 
and the external malleolus is carefully replaced, and retention 
secured by suturing with catgut. The joint is completely closed 
by introducing a suture in front and behind the malleolus. 
Bruns (Minch, Med. Wochenschrift, No. 24, 1891) has re- 
cently described a new method of performing arthrectomy of 


Fro. I. —Grearn's Merion oF EXctston oF Tit ANKLE-JOINT. 


the ankle-joint. This is the latest addition of about thirty-five 
methods that have been devised by different surgeons for the 
operative removal of diseased tissue from this joint. This opera- 
tion is intended to furnish the best access to the joint not only 
for the purpose of removing osseous foci, but also the diseased 
soft structures of the joint. It is a modification of Kinig's 
operation, which consists in two long anterior incisions, It ex- 
poses the anterior synovial sac, and permits of removal of this 
membrane and of the articular ends of tibia and astragalus 5 Imat 
the posterior portion of the joint remains inaccessible, and the 
soft structures in this part of the joint cannot be extirpated 
unless the entire astragalus is removed. To the two anterior 
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operation of tubercular meningitis, and two of the were 
progressing in a satisfactory manner, In three cases no short 
ening was present; in two cases the shortening amounted to one 
centimetre, once one and a half centimetres, and twice two centi- 
metres. A fair degree of mobility of joint existed in all of the 
eases, when a sufficient time lad elapsed, and was expected in 
the others, No mechanical support was worn by any of them. 
Boeckel made four synovectomies, in children 2 to 4 years of 
age, with permanent result and good use of limb five to seven 
years after operation. The fune- 
tional results after resection and 
arthrectomy of the ankle.joint are, 
as a rule, satisfactory. The short- 
ening. if any, is slight, and the 
tange of motion all that could be 
wished, while the limb is strong 
enough to enable the patient to 
walk great distances without the 


aid of mechanical support. Bornitz 
(* Ueber die Arthrektomie des Fuss- 
gelenkes nach dem Koénig’schen 
verfihiren und liber eine neue Modi- 
fikation desselben.” Bruns, Beitriige 
sur klin. Chirurgie, Ba. viii) reports on ARES 
fifteen arthrectomies of the ankle- Jouve i Cirun SkyKnat Moxrims 


. ® AFTER OPERATION. 
joint for tuberculosis, of which in 


five cases the operation was followed by local recurrence. In 
the remaining ten cases the operation proved a perfect success; 
all of the patients recovered with a useful limb, and in some of 
them the pape result was almost perfec 
recently, tubercular affections of the 
d At the present 
time conservative: re applied | part of the foot to 
the same extent as in the treatment of tuberculosis of other bones 
and joints. 





is limited to the os caleis 
treatment, or has resulted 
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this bone should be removed in its entirety by an incision ex- 
tending, from a point below the attachment of the tendo Achillis, 
along the upper margin of the sole of the foot, on the fibular 
side, the whole length of the bone, 

If the disease involve both the os calcis and astragalus, 
‘both of these bones can be removed througl: a similar incision, 
under the same circumstances, Functional result after either 
‘of these operations is satisfactory. In 
extensive disease of the posterior part of 
the tarsus as far back as the ankle, the 
anterior part of the foot can be preserved 
by Mikulicz-Wladimiroff’s osteoplastic 
resection of the ankle, with good prospects 
of obtaining a useful limb, 

Chobaut (“ Contribution & Ia Chir- 
urgie du pied. De la tarsectomie ante 


6h Boars ue Foor 
FiG, 10h tore Seert0 xe. ‘orem rinse Uienartox. 


ricure totale ct partielle dans les cas pathologiques.” Paris, 
1889) has given a description of Ollier’s method of performing 
anterior tarsectomy. Access to the diseased bones is secured by 
this operation through four ineisions—four to five centimetres 
in Jength,—made over the dorsum and in the long axis of the 
foot, and in such a manner as to prevent i nj 

tendons, vessels, and nerves. T 

about one ce tre behind the tuberosity of the os navicularis 
and carried to the border of the base of the first metatarsal 





inner side, as far as the 
tarsal joint is now opened, 
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cither side. After the removal of any diseased portions of bone, 
other parts of the foot are exposed to view, so that all the bones 
of the tarsus and metatarsus may be seen and reached, and a 
thorough examination made for diseased tissue. After the bleed- 
ing has been arrested, the cavity of the wound is stuffed with 
jodoform gauze and the two portions of the foot are drawn to- 
gether and kept in position by sutures. 

Gritti (“ Resectio Dorsalis Tarso-Metatarsea.” Annals of 
Surgery, vol. ix, p. 233) has devised a new incision for the ex- 
cision of the tarsal bones when the disease is located near or at 
the junction with the metatarsal bones. The operation is per- 
formed as follows: A transverse incision of the skin is made over 
the instep, somewhat above the base of the metatarsal bones; at 
each end of this an incision is carried, the one along the outerand 
the other along the inner border of the foot. These, when com- 
pleted, should mark out the letter H. The two rectangular 
flaps are reflected and the bones exposed. The navicular and 
cuboid bones are sawn across, in a direction from the dorsum 
toward the plantar surface, and upon the same level. In the 
same manner the metatarsal bones are sewn through, and the 
parts to be removed loosened from their connections with the 
plantar surface of the foot; ligature of the anterior tibial artery 
will be necessary; the surfaces of the sawn bones are to be 
sutured, as well as the tendon of the extensor longus pollicis, 
and external wound closed. This operation differs in several 
details from the procedure devised by Bardenheuer (“Die 
Querexcision der Fusswurzel-Knochen.” Von Dr. J, Schmidt. 
Mittheilungen aus dem Kélner Borrger hospital von Prof. Dr. 
Bardenheuer, 1886) 

Believing that tuberculosis of the tarsus most frequently 
originates in or a: the five small bones at the root of the 
foot, Bardenheuer invariably extixpates ¢ all these bones in caries 
of the tarsus. He makes a transverse it n over the dorsum 
of the foot, from the bone of the first to that of the fifth meta- 
tarsal bone, or higher up, according to circumstances. The 
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tendons of the common, long, and extensor muscles of the toes, 
of the external interossei muscles, and, sometimes, that of the 
abductor digiti minimi are cut through, together with the smaller 
vessels and nerves. The entire flap having then been dissected 
up, parallel cuts are made through the entire bony portion of 
the foot with a saw, and at right angles to its axis, and thus a 
section is taken out of the middle of the foot including all of the 
diseased bones. The incisions are directed through the sub- 
stance of the bone. After operation the front part of the foot is 
connected with the posterior portion only by the plantar soft 
tissues. The two portions are now approximated, and the skin 
sutured, or else, and preferably, tamponade with dry antiseptic 
gauze is done, and the parts united by secondary suturing after 
the surfaces are covered with granulations. In the seventeen 
cases of this operation, performed by Bardenheuer, recovery 
generally occurred without reaction. The anterior portion of 
the foot could be moved in two or three weeks, and the toes 
could be extended. In one month recovery was complete. The 
author believes that a new articulation is formed between the 
approximated bone surfaces. With the exception of three cases, 
where secondary resection became necessary, the operations were 
all successful. 

Isler (“Ueber grosse atypische Resectionen am Fusse.” 
Deutsehe Zeitsch. fiir Chirurgie, B. xxxi, Heft 3 u. 4) has col- 
lected one hundred and forty-five cases of extensive atypical re- 
section of the ankle, tarsus, and metatarsus from the practice 
of cighty-five different surgeons. Of this number fifteen 
died,—a mortality of 10.3 per cent. An excellent func- 
tional result was obtained in fifty-nine cases, a good result in 
thirty-nine, a fair result in cleven ; the ultimate result remained 
undetermined in twelve, bad result in nine. Of the latter cases, 
it became necessary later to resort to amputation in seven. The 
best results were obtained in patients under 15 years of age. 
Kappeler recommends an inner and outer incision, preserving 
the tendons, nerves, and vessels as far as possible. 
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Ransohoff (“Tuberculous Disease of the Tarsus.” Medi- 
cal News, November 29, 1890) has tabulated thirty operations 
made for tarsal disease, and it is stated that, of this number, in 
fifteen évidement was done, of which but two were snecessfiul, 
and these were children. In six the curetting was followed by 
exacerbation of the previous conditions. Of twelve excisions, 
four were primary, and im three the operations were made be- 
fore sinuses lad formed. Tn these primary operations the re- 
pair was more rapid than in those in which curetting had 
previously been done, Four resections proved failures,—in 
three from recurrence of the disease and in the fourth from the 
uselessness of the foot. In two cases, patients aged 12 and 30 
years, I removed all of the short bones of the foot for disease, 
and obtained a useful foot, In the older patient the lower end of 
the tibia answered an excellent purpose as a substitute for the 
heel, while the articulation which formed between its anterior 
surface and the base of the metatarsal bones was movable, 
enabling the patient to walk readily and gracefully. Boeckel 
made seventeen tarsectomies, and in all of them the operation 
proved successful. In one case he removed the os calcis and 
astragalus in a child 8 years old, who became a gardener, and 
when 18 years of age could walk sixteen to twenty kilometres 
a day with scarcely a limp, all movements of the foot being 
nearly normal. 

Resection of Metaturso-Phalangeal Joint of Big Too— 
Peterson recommends (“Ueber Arthrectomie des ersten Mittel- 
fuss-Zehen gelenks.” Archie f. hlin. Chirurgie, B. xxxvii, 8. 
677), instead of the customary incision along the inner aspect 
of the joint, an incision between the first and second toes 
as far as the neck of the head of the metatarsal bone. The 
cut is made a little nearer the great toc, Both toes are now 
forcibly separated and the joint is opened. ‘The soft tissues are 
separated anteri nd posteriorly from both bones, without 
dividing any mu ‘tendons, The farther the dissection is 
carried, the better the toe can be adducted; finally, the toe ean 
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be bent inward to the extent that the end of it points backward, 
and the joint is opened in its entire extent, and can be dealt 
with according to the local conditions which are presented. 
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Abscess, tubercular, 49-64 
chemical analysis, 50 
cold, 4, 877 
cultivation experimente, 52 
iliac, 860 
inoculation experiments, 58 
iodoformization, 875 
lumbar, 360 
membrane, 55 
migration, 57 
of joints, 143 
para-articular, 155 
prognosis, 59 
eons, 860 
secondary infection, 61 
symptoms and diagnosis, 57 
treatment, 60 
incision and scraping, 62 
tapping, 61 
Acetabulum, resection, 450 
Acromegalia, 177 
Acute miliary tuberculosis of synovial 
membrane, 185 
progressive tubercular osteomyelitis, 
86 
Akido-peurastik, 105 
Amputation of limb, 882-886 
of leg and arm, 334 
Anatomico-pathological basis of tuber- 
cle, 28, 185 
Ankle-joint, and tarsus, 473-496 
resection, 813 
Arthrectomy, 281, 459, 485 
Arthritis, chronic fungous, 127, 182 
rheumatic, 175 
syphilitic, 176 
typhoid, 177 
Arthrotomy, 281 
Atrophy of bone and muscle, 103 
Atypical resection, 306 





Bacillus tuberculosis, 22-26, 217 
colored plates, 22-24 
culture mediums, 22-24 





Bacillus tuberculosis, death-point, 25 
discovery, 4 
pathogenic effect of, on tissues, 49 
presence of, in affected tissues, 7 
sporulation, 22 
staining properties, 28 
Ehrlich’s method, 28 
Frinkel’s method, 24 
Gibbes’ method, 28 
Nocard and Roux’s method, 24 
Ziehl-Neelsen’s method, 28 
Baker's pins, 815 
Blood-supply of tubercle-nodule, 88 
Bone tuberculosis, 69-90 
a secondary lesion, 74 
caseous foci in bone, 
circumscribed, 86 
diffuse tubercular osteomyelitis, 85 
etiology, 91-96 
fungous osteomyelitis, 73 
miliary tuberculosis, 78 
pathological varieties of tubercular 
osteomyelitis, 78 
pathology and morbid anatomy, 
69 
prognosis, 111-115 
acute miliary, 114 
amyloid degeneration, 114 
general infection, 118 
healing by cicatrization, 111 
miliary diffuse, 114 
re-infection, 111, 119 
spontaneous healing, 111, 118 
Progressive, 86 
secondary, 86 
specific form of chronic osteomyeli 
tis, 72 
spina ventosa, 68, 72 
symptoms and dingnosis, 97-110 
akido-peurastik, 105 
atrophy of limb, 102 
conchiolin osteomyelitis, 108 
differential diagnosis, 104 
echinococcus, 107 
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symptoms and 
diagnosis, epiphysial multiple 
osteomyelitis, 108 
inoculation experiments, 105 
pain, 98 
probing, 106 
rachitis, 107 
redness, 103 
sarcoma, 107 
swelling, 100 
synovial, 107 
syphilis, 109 
tenderness, 99 
treatment, 116-126 
‘amputation, 126 
change of climate, 116 
creasote, 116 
dietetic and hygienic, 116 
early effective, 116 
flannel under-clothing, 117 
ignipuncture, 120 
deep cauterization, 120 
iodoform, 123 
multiple punctures, 122 
Paquelin cautery, 122, 125 
strict antisepsis, 122 
intra-articular injections, 288, 
iodide of iron, 116 
iodine, 116 
fodoform, 118, 122, 125 
local, 117 
medical, 116 
operative, 116 
out-door air and exercise, 117 
parenchymatous injections, 118, 
288, 876 
balsam of Peru, 118 
carbolic acid, 119 
corrosive sublimate, 119 
exploring syringe, 119 
formic acid, 119 
glycerin, 119 
iodoform, 118 
olive-oil, 119 
strict antisepsis, 119 
physiological rest, 117 
Rauchfuss’s swing, 118 
Sayre’s plaster-of-Paris jacket, 
118 





Bone tuberculosis, treatment, potassic 
iodide, 116 
removal of osseous tubercular foci, 
128 
antiseptic dressing, 125 
bone-chips, 125 
capillary drain, 125 
chisel and sharp spoon, 124 
elevated position, 125 
Esmarch’s elastic constrictor, 124 
excision, 126 
exploratory punctures, 124 
extirpation, 126 
immobilization, 125 
iodine-water, 125 
iodoform, 125 
posterior splint, 125 
salt-water baths, 117 
sea-bathing, 116 
tuberculin, 215-287 
tubercular necrosis, 80 
spontaneous cure, 85 
periostitis, 89 
Bones and joints, 1 
of face, 849 
of head, 840 
of nose, 850 
of skull, 840 
of trunk, 358 0 * 





Caries, 87, 144, 183, 454 
fungosa, 88 
necrotica, 454 
sicca, 89, 129, 398 
Caseation, 46-48 
of inflammatory product, 21 
Caseous foci in bone, 75 
Cell theory, specific, 28 
Chondritis, tubercular, 147 
Chronic fungous arthritis, 127 
Clavicle, 387 
Cold abscesses, tubercular nature, 4, 
50, 57, 142 
Colored plates, 22-25, 177, 217 
Conchiolin osteomyelitis, 108 
Coxitis, 171, 428, 431 
Cranial vault, 341 
Crude tubercle, 27 





Cysts, popliteal, 178 


INDEX. 


Death-point of bacillus tuberculosis, 25 

Diastasis, 454 

Discovery of bacillus tuberculosis, 4-6 

Distribution of tubercle bacilli in nod- 
ule, 89 


Echinococcus, 107, 179 

Elhow-joint, 818, 408 
resection, 818, 408 

Empyema of joints, 148 

Encysted tubercle, 28 

Epiphysial multiple osteomyelitis, 108 

Epithelioid cells, 34 

Etiology of bone tuberculosis, 91-96 
of joint tuberculosis, 157-165 


Face, bones of, 849 
Fistula of trochanter major, 123 
Formation of tubercle nodule, 87 
Fungous arthritis, 182 

articuli, 288 

osteomyelitis, 73 

granulating focus, 78 
synovitis, 182, 188, 474 


Giant-cells, 80 
ame! nature, 34 
colored plate, 25 
destructive function, 
Gluck’s ivory joint, 463 
* Granular tubercle, 27, 78 
Gray tubercle, 29 
Growth of tubercle-nodules, 40 


Head, bones of, 340 
Hip disease, 428 
Hip-joint, 813, 428 
resection, 313, 441 
Histogenesis of tubercle, 41-45 
Histology of tubercle, 27-40 
History of tuberculosis of bones and 
joints, 1-6 
Hydrops fibrinosis, 136 
mono-ai 
tubercular, 
Hypertrophy of tissues, 140 











Tline abscess, 360 
Implantation experiments, 18 
of granulation tissue, 14 

Infection of joints, 10 
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Infectiousness of tuberculosis, 8 
Inferior maxilla, 851 
Inoculation experiments, 11-20, 105 


Joint tuberculosis, 127-144, 807 
acute miliary, 185 
anatomico-pathological varieties, 185 
etiology, 157-165 
age an important factor, 168 
essential cause, 165 
exciting causes, 168 
hereditary origin, 157 
rheumatism ass cause, 164 
susceptibility, 159 
transmission, 160 
hypertrophy, 140 
osteoarthritis, 129 
two forms, 129 
pathological changes in bone in, 158 
pathology and morbid anatomy, 127 
primary synovial tuberculosis, 182 
tubercular hydrops, 184, 186 
Prognosis, 180-184 
complications, 184 
hereditary form, 188 
local recurrence, 180 
neglected cases, 184 
septic infection, 184 
secondary tuberculosis of knee-joint, 
140 
symptoms and diagnosis, 166-179 
coxitis, 171 
differential diagnosis, 174 
dislocation and other deformities, 
172 
echinococcus, 179 
fluctuation, 168 
local symptoms, 168 
muscular contraction, 170 
osteitis deformuns, 177 
pain, 173 
popliteal cysts, 178 
rheumatic arthritis, 176 
sarcoma of joints, 179 
shortening of limb, 172 
swelling, 166 











TT 
synovitis hyperplastica, 187, 189 
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Joint tuberculosis, treatment, 185-191, 
288-254 
change of climate, 188 
general, 185 
hygienic, 185 
internal medication, 189 
local, 192-214 
antiseptic fomentations, 200 
brisement forcé, 205 
cold, 208 
compression, 207 
counter-irritation, 211 
electricity, 211 
extension, 198 
apparatus, 208 
external, 206 
immobilization, 196 
massage, 210 
rest, 192 
in bed, 195 
tapping, 213 
operative, 281-201 
arthrectomy, 281 
arthrotomy, 281 
resection, 202 
atypical, 308 
typical, 810 
parenchymatous and intra-articular 
injections, 238-280, 426 
action of iodoform, 268 
antiseptic precautions, 289 
arsenious acid, 241 
balsam of Peru, 244 
camphorated naphthol, 245 
carbolic acid, 240 
chloride of zinc, 248 
clinical results, 255 
conclusions, 278 
corrosive sublimate, 242 
experimental atudics, 248 
iodine tincture, 289 
iodoform, 247 
action of, 263 
injections, 262 
cases recently treated, 269 
indications, 265 
irrigation, 239 
phosphate of lime, 243 
points to be remembered, 267 
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Joint tuberculosis, treatment, injec- 
tions, Pravaz syringe, 238 
tincture of iodine, 289 
trocar, 288 
Post-operative, 887-889 
tuberculin, 215-287 
‘Koch's syringe, 315 
tubercular empyema of joints, 149 
Joints and bones, 224 


Knee-joint, 296, 818, 452-473 

resection, 818, 455, 459, 487 
Koch’s syringe, 215 
Kyphosis, 863 


Laminectomy, 878 

Leucocytes, 20 

Lipoma arborescens tuberculosum, 141 
Lumbar abscess, 360 


Macrocytes, 81 

Meniscitis tuberculosa, 150 

Microbic cause of tubercular inflamma- 
tion, 37 

Microscopical structure of diseased 
tissue, 21 

Miliary tubercle, 27, 78, 114, 135 

in pin mater, 42 

Milk of tubercular cows, 12 

Minute anatomy of tubercle, 29 

Morbus coxarius, 428 

Mother-of-pearl osteomyelitis, 108 

Myelitis tuberculosa, $80 

Myeloplaques, 82 


Nasal bones, 850 
Necrosis, 80 
Nodule, tubercle, 87 


Os calcis, excision, 490 
sagittal section, 473 
Osteitis deformans, 177 
colored plate, 177 

Osteo-arthritis, 129 
Osteoclasts, 33 
Osteomyelitis, 
chronic, 72 
conchiolin, 108 
diffuse tubercular, 85 
epiphysial multiple, 108 
fungous, 78 








cute progressive, 86 
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Osteomyelitis, mother-of-pearl, 108 

pathological varieties, 78 

rapid form, 87 

tubercular, 458 

of astragalus, 474 

Osteophthoria, 1 
Osteospongiosis, 1 
Osteotuberculosis of elbow-joint, 180 
Otitis media tuberculosa, 229 


Pedarthrocace, 1 

Para-articular tubercular abscess, 185 

Paralysis, 865 

Parasynovial abscess, 155 

Pathological changes, 153 

Pelvic bones, 885 

Peri-articular abscess, 155 

Periostitis, tubercular, 89 

Phthisical sputum, 12 

Plates, 22-25, 177, 217 

Platycytes, 84 

Popliteal cysts, 178 

Pott's disense, 858 

Preparation from tissue-juice of inocu- 

lation tubercle, 25 

Primary synovial tuberculosis, 132, 148 
tubercle, 30 

Prognosis of bone tuberculosis, 111-115 
of joint tuberculosis, 180-184 

Proofs establishing, 7-21 

Pseudo-tuberculosis, 5 

Paoas abscess, 860 











Rachitie, 107 
Resection, 143, 292-805, 800 
atypical and typical, 306-815 
Baker’s pins, 815 
complete or typical, 202 
history, 292 
immediate and remote results, 816- 
381 
indications for, 204 
of acetabulum, 450 
of ankle-joint, 318, 474, 484 
history, 474 
of elbow-joint, 813, 408 
history, 408 
of hip-joint, 312, 440 
history, 441 
of knee-joint, 818, 455, 459, 467 
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Resection of knee-joint, history, 455 
of metatarso-phalangeal joint of big 
toe, 495 
of shoulder-joint, 818, 890 
history, 800 
of tarsus, 490 
of wrist-joint, 818, 418 
history, 418 
partial or atypical, 203 
reproduction of joint-structures after, 
209 
results, 816-81 
shortening of limb, 206 
Reticulum, 35 
Rheumatic arthritis of joints, 175 








ine disease, 886 
tal section of 08 calc 
Sarcoma, 107 
of joints, 178 
Bcapula, 389 
Scoliosis, 865 
Scrofula and tuberculosis, distinction 
between, 9 
Secondary tuberculosis of knee-joint, 
140 
Bhortening of limb, 296, 466 
Shoulder-joint, 897 
resection of, 818 
Skull, bones of, 340 
Specific cell theory, 28 
Sphenoid bone, 349 
Spina ventosa, 1, 68, 72, 98, 100, 154, 
428 
treatment, 426 
Spinal column, 358 
Spondylitis, tubercular, 858 
angular curvature of spine, 864 
causes, 858 
destruction of vertebra, 868 
kyphosis, 868 
paralysis, 865 
pathology and morbid anatomy, 356 
Prognosis, 368 
scoliosis, 365 
symptoms and diagno 
pain, 861 
temperature, 368 











361, 367 


502 


Spondylitis, treatment, 870 
carbolie acid, 876 
chloride of zine, 876 
corrosive sublimate, 876 
counter-irritation, 370 
iodoform ether, 876 
iodoformization of abscess, 875 
naphthol camphor, 876 
operative, 876 
counter-openings, 878 
incision and scraping of abscess, 
8IT 
laminectomy, 878 
opening and scraping of abscess, 
8IT 
Rauchfuse's apparatus, 372 
rest and extension, 371 
salol ether, 876 
Sayre’s apparatus, 874 
Sputum, phthisical, 12 
Sternum, 391 
Strumous arthritis, 127 
Burgical tuberculosis, 8 
Symptoms and diagnosis of bone tuber- 
culosis, 97-110 
of joint tuberculosis, 166-179 
Synovectomy, 469 
Synovial tuberculosis, 107, 185 
of knee-joint, 225 
special points in pathology of, 145- 
156 
para-articular tubercular abscess, 
155, 
pathological changes in bone in 
joint tuberculosis, 153 
rice-bodies, 145 
tubercular chondrit 
Synovitis, fungous, 474 
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